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(57)  An electronic device, according to various em- FIG. 6A
bodiments of the present disclosure, may comprise a dis-

play panel that can be folded and unfolded on the basis

of a folding axis, a metal plate that is disposed under the

display panel, a first adhesive member that attaches the b0
display panel and the metal plate, a first conductive plate '

thatis disposed under the metal plate, a second adhesive m L8 e
member that attaches the metal plate and the first con- —
ductive plate, and a digitizer that is disposed under the
display panel. Various other embodiments are possible. M
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Description
[Technical Field]

[0001] Various embodiments of the present disclosure
relate to an electronic device including a foldable metal
plate.

[Background Art]

[0002] An electronic device gradually becomes slim-
mer, and the design factors of the electronic device are
being enhanced and improved so that the electronic de-
vice has improved rigidity, and the electronic device has
distinct functional elements. The electronic device may
gradually have various shapes departing from a uniform
rectangular shape. For example, the electronic device
may have a deformable structure so that a user may con-
veniently carry the electronic device and use a large
screen display when the user uses the electronic device.
As the electronic devices, foldable type electronic devic-
es continue to be consistently introduced, and support
structure for foldable displays may also be improved.

[Disclosure of Invention]
[Technical Problem]

[0003] Ingeneral,an electronic device (e.g., a bar-type
electronic device) having a single housing may include
at least one conductive plate provided in an internal
space and disposed on a rear surface of a display to
support the display and assist in reinforcing the rigidity.
The conductive plate may be grounded to a ground of a
printed circuit board, which is disposed in the electronic
device, through an electrical connection member. The
foldable electronic device may include a hinge structure,
and first and second housing structures disposed on the
hinge structure and connected to each other in opposite
directions. The foldable electronic device may operate in
an in-folding and/or out-folding manner as the first hous-
ing structure rotates by means of the hinge structure rel-
ative to the second housing structure within a range of 0
to 360 degrees. The foldable electronic device may in-
clude a flexible display disposed to traverse the first and
second housing structures in a state of being opened at
180 degrees.

[0004] In the case of the foldable electronic device,
marks may remain on the display because the first and
second housing structures move relative to each other
by means of the hinge structure. The frequent operation
of folding/unfolding the electronic device may cause fold-
ing marks on the display in a folding area in the vicinity
of the hinge structure and finally cause creases, which
may cause an erroneous operation of the electronic de-
vice and degrade operation reliability.

[0005] Various embodiments of the present disclosure
may provide an electronic device including a foldable
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metal plate.

[0006] Various embodiments of the presentdisclosure
may provide an electronic device capable of solving a
problem of folding marks and creases in a folding area
of a display.

[0007] Various embodiments of the presentdisclosure
may provide an electronic device capable of solving a
problem of folding marks and creases in a folding area
of a display including a digitizer.

[0008] Technical problems to be solved by the present
document are not limited to the above-mentioned tech-
nical problems, and other technical problems, which are
not mentioned above, may be clearly understood from
the following descriptions by those skilled in the art to
which the present document pertains.

[Solution to Problem]

[0009] An electronic device according to various em-
bodiments of the present disclosure may include: a dis-
play panel configured to be folded and unfolded about a
folding axis; a metal plate disposed on a lower portion of
the display panel; a first adhesive member configured to
join the display panel and the metal plate; a first conduc-
tive plate disposed on a lower portion of the metal plate;
a second adhesive member configured to join the metal
plate and the first conductive plate; and a digitizer dis-
posed on a lower portion of the display panel.

[Advantageous Effects of Invention]

[0010] According to various embodiments of the
present disclosure, the integrated foldable metal plate
(e.g., the liquid metal plate) and at least one conductive
plate are provided to support the foldable flexible display.
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display caused by the fre-
quent folding/unfolding operation and to improve the op-
eration reliability of the electronic device.

[0011] In addition, various effects that can be directly
or indirectly identified through the present document may
be provided.

[Brief Description of Drawings]
[0012]

FIG. 1 is a block diagram of an electronic device in
a network environment according to various embod-
iments of the present disclosure.

FIG. 2A is a perspective view of a front surface of
the electronic device according to various embodi-
ments of the present disclosure.

FIG. 2B is a perspective view of a rear surface of the
electronic device according to various embodiments
of the present disclosure.

FIG. 3A is a view illustrating an unfolded (e.g.,
opened) state of the electronic device according to
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various embodiments of the present disclosure.
FIG. 3B is a view illustrating a folded (e.g., closed)
state of the electronic device according to various
embodiments of the present disclosure.

FIG. 4 is a view illustrating the electronic device ac-
cording to various embodiments of the present dis-
closure.

FIG. 5 is an exploded perspective view illustrating a
layered structure of a display according to various
embodiments of the present disclosure.

FIG. 6A is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 6B is a view illustrating a first conductive plate.
FIG. 7 is an exploded perspective view illustrating
the layered structure of the display according to var-
ious embodiments of the present disclosure.

FIG. 8 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 9 is an exploded perspective view illustrating
the layered structure of the display according to var-
ious embodiments of the present disclosure.

FIG. 10 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 11 is an exploded perspective view illustrating
the layered structure of the display according to var-
ious embodiments of the present disclosure.

FIG. 12 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 13 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 14 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 15 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 16 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 17 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 18 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 19 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 20 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 21 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
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bodiments of the present disclosure.

FIG. 22 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 23 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 24 is a view illustrating an example of a method
of manufacturing the display of the present disclo-
sure.

FIG. 25 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 26 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 27 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 28 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 29 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 30 is a cross-sectional view illustrating the lay-
ered structure of the display according to various em-
bodiments of the present disclosure.

FIG. 31 is a view illustrating the layered structure of
the display according to various embodiments of the
present disclosure.

FIG. 32 is a view illustrating a metal plate illustrated
in FIG. 31 and illustrating a state in which a plurality
of grooves is formed in a third area (e.g., a folding
area).

FIG. 33 is a view illustrating the layered structure of
the display according to various embodiments of the
present disclosure.

FIG. 34 is a view illustrating the layered structure of
the display according to various embodiments of the
present disclosure.

FIG. 35 is a view illustrating the layered structure of
the display according to various embodiments of the
present disclosure.

[Mode for the Invention]

[0013] Fig. 1is ablock diagramiillustrating an electron-
ic device 101 in a network environment 100 according to
various embodiments.

[0014] Referring to Fig. 1, the electronic device 101 in
the network environment 100 may communicate with an
electronic device 102 via a firstnetwork 198 (e.g., a short-
range wireless communication network), or at least one
of an electronic device 104 or a server 108 via a second
network 199 (e.g., a long-range wireless communication
network). According to an embodiment, the electronic
device 101 may communicate with the electronic device
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104 via the server 108. According to an embodiment, the
electronic device 101 may include a processor 120,
memory 130, an input module 150, a sound output mod-
ule 155, a display module 160, an audio module 170, a
sensor module 176, an interface 177, a connecting ter-
minal 178, a haptic module 179, a camera module 180,
a power management module 188, a battery 189, a com-
munication module 190, a subscriber identification mod-
ule(SIM) 196, or an antenna module 197. In some em-
bodiments, at least one of the components (e.g., the con-
necting terminal 178) may be omitted from the electronic
device 101, or one or more other components may be
added in the electronic device 101. In some embodi-
ments, some of the components (e.g., the sensor module
176, the camera module 180, or the antenna module 197)
may be implemented as a single component (e.g., the
display module 160).

[0015] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the proc-
essor 120, and may perform various data processing or
computation. According to one embodiment, as at least
part of the data processing or computation, the processor
120 may store a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190) in volatile memory 132, process
the command or the data stored in the volatile memory
132, and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may in-
clude a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), or an aux-
iliary processor 123 (e.g., a graphics processing unit
(GPU), a neural processing unit (NPU), an image signal
processor (ISP), a sensor hub processor, or a commu-
nication processor (CP)) that is operable independently
from, or in conjunction with, the main processor 121. For
example, when the electronic device 101 includes the
main processor 121 and the auxiliary processor 123, the
auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to
a specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0016] The auxiliary processor 123 may control atleast
some of functions or states related to at least one com-
ponent (e.g., the display module 160, the sensor module
176, or the communication module 190) among the com-
ponents of the electronic device 101, instead of the main
processor 121 while the main processor 121 is in an in-
active (e.g., sleep) state, or together with the main proc-
essor 121 while the main processor 121 is in an active
state (e.g., executing an application). According to an
embodiment, the auxiliary processor 123 (e.g., an image
signal processor or a communication processor) may be
implemented as part of another component (e.g., the
camera module 180 or the communication module 190)
functionally related to the auxiliary processor 123. Ac-
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cording to an embodiment, the auxiliary processor 123
(e.g., the neural processing unit) may include a hardware
structure specified for artificial intelligence model
processing. An artificial intelligence model may be gen-
erated by machine learning. Such learning may be per-
formed, e.g., by the electronic device 101 where the ar-
tificial intelligence is performed or via a separate server
(e.g., the server 108). Learning algorithms may include,
but are not limited to, e.g., supervised learning, unsuper-
vised learning, semi-supervised learning, or reinforce-
ment learning. The artificial intelligence model may in-
clude a plurality of artificial neural network layers. The
artificial neural network may be a deep neural network
(DNN), aconvolutional neural network (CNN), arecurrent
neural network (RNN), a restricted boltzmann machine
(RBM), a deep belief network (DBN), a bidirectional re-
current deep neural network (BRDNN), deep Q-network
or a combination of two or more thereof but is not limited
thereto. The artificial intelligence model may, additionally
or alternatively, include a software structure other than
the hardware structure.

[0017] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or
the sensor module 176) of the electronic device 101. The
various data may include, for example, software (e.g.,
the program 140) and input data or output data for a com-
mand related thererto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.
[0018] The program 140 may be stored in the memory
130 as software, and may include, for example, an op-
erating system (OS) 142, middleware 144, or an appli-
cation 146.

[0019] The input module 150 may receive a command
or data to be used by another component (e.g., the proc-
essor 120) of the electronic device 101, from the outside
(e.g., auser)of the electronic device 101. The input mod-
ule 150 may include, for example, a microphone, a
mouse, a keyboard, a key (e.g., a button), or a digital pen
(e.g., a stylus pen).

[0020] The sound output module 155 may output
sound signals to the outside of the electronic device 101.
The sound output module 155 may include, for example,
a speaker or a receiver. The speaker may be used for
general purposes, such as playing multimedia or playing
record. The receiver may be used for receiving incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0021] The display module 160 may visually provide
information to the outside (e.g., a user) of the electronic
device 101. The display module 160 may include, for
example, adisplay, a hologram device, or a projector and
control circuitry to control a corresponding one of the dis-
play, hologram device, and projector. According to an
embodiment, the display module 160 may include atouch
sensor adapted to detect a touch, or a pressure sensor
adapted to measure the intensity of force incurred by the
touch.

[0022] The audio module 170 may convert a sound
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into an electrical signal and vice versa. According to an
embodiment, the audio module 170 may obtain the sound
via the input module 150, or output the sound via the
sound output module 155 or a headphone of an external
electronic device (e.g., an electronic device 102) directly
(e.g., wiredly) or wirelessly coupled with the electronic
device 101.

[0023] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then gen-
erate an electrical signal or data value corresponding to
the detected state. According to an embodiment, the sen-
sor module 176 may include, for example, a gesture sen-
sor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor,
a proximity sensor, a color sensor, an infrared (IR) sen-
sor, a biometric sensor, a temperature sensor, a humidity
sensor, or an illuminance sensor.

[0024] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly (e.g., wiredly) or
wirelessly. According to an embodiment, the interface
177 may include, for example, a high definition multime-
dia interface (HDMI), a universal serial bus (USB) inter-
face, a secure digital (SD) card interface, or an audio
interface.

[0025] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phys-
ically connected with the external electronic device (e.g.,
the electronic device 102). According to an embodiment,
the connecting terminal 178 may include, for example, a
HDMI connector, a USB connector, a SD card connector,
or an audio connector (e.g., a headphone connector).
[0026] The haptic module 179 may convert an electri-
cal signal into a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
nized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0027] The camera module 180 may capture a still im-
age or moving images. According to an embodiment, the
camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0028] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
ing to one embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0029] The battery 189 may supply power to at least
one component of the electronic device 101. According
to an embodiment, the battery 189 may include, for ex-
ample, a primary cell which is not rechargeable, a sec-
ondary cell which is rechargeable, or a fuel cell.

[0030] The communication module 190 may support
establishing a direct (e.g., wired) communication channel
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or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP)) and
supports a direct (e.g., wired) communication or a wire-
less communication. According to an embodiment, the
communication module 190 may include a wireless com-
munication module 192 (e.g., a cellular communication
module, a short-range wireless communication module,
or a global navigation satellite system (GNSS) commu-
nication module) or a wired communication module 194
(e.g., alocal area network (LAN) communication module
or a power line communication (PLC) module). A corre-
sponding one of these communication modules may
communicate with the external electronic device via the
first network 198 (e.g., a short-range communication net-
work, such as BluetoothTM, wireless-fidelity (Wi-Fi) di-
rect, or infrared data association (IrDA)) or the second
network 199 (e.g., a long-range communication network,
such as a legacy cellular network, a 5G network, a next-
generation communication network, the Internet, or a
computer network (e.g., LAN or wide area network
(WAN)). These various types of communication modules
may be implemented as a single component (e.g., a sin-
gle chip), or may be implemented as multi components
(e.g., multi chips) separate from each other. The wireless
communication module 192 may identify and authenti-
cate the electronic device 101 in a communication net-
work, such as the first network 198 or the second network
199, using subscriber information (e.g., international mo-
bile subscriber identity (IMSI)) stored in the subscriber
identification module 196.

[0031] The wireless communication module 192 may
support a 5G network, after a 4G network, and next-gen-
eration communication technology, e.g., new radio (NR)
access technology. The NR access technology may sup-
port enhanced mobile broadband (eMBB), massive ma-
chine type communications (mMTC), or ultra-reliable and
low-latency communications (URLLC). The wireless
communication module 192 may support a high-frequen-
cy band (e.g., the mmWave band) to achieve, e.g., a high
data transmission rate. The wireless communication
module 192 may support various technologies for secur-
ing performance on a high-frequency band, such as, e.g.,
beamforming, massive multiple-input and multiple-out-
put (massive MIMO), full dimensional MIMO (FD-MIMO),
array antenna, analog beam-forming, or large scale an-
tenna. The wireless communication module 192 may
support various requirements specified in the electronic
device 101, an external electronic device (e.g., the elec-
tronic device 104), or a network system (e.g., the second
network 199). According to an embodiment, the wireless
communication module 192 may support a peak data
rate (e.g., 20Gbps or more) for implementing eMBB, loss



9 EP 4 354 251 A1 10

coverage (e.g., 164dB or less) for implementing mMTC,
or U-plane latency (e.g., 0.5ms or less for each of down-
link (DL) and uplink (UL), or a round trip of 1ms or less)
for implementing URLLC.

[0032] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module 197
may include an antenna including a radiating element
composed of a conductive material or a conductive pat-
tern formed in or on a substrate (e.g., a printed circuit
board (PCB)). According to an embodiment, the antenna
module 197 may include a plurality of antennas (e.g.,
array antennas). In such a case, at least one antenna
appropriate for a communication scheme used in the
communication network, such as the first network 198 or
the second network 199, may be selected, for example,
by the communication module 190 (e.g., the wireless
communication module 192) from the plurality of anten-
nas. The signal or the power may then be transmitted or
received between the communication module 190 and
the external electronic device via the selected at least
one antenna. According to an embodiment, another com-
ponent (e.g., a radio frequency integrated circuit (RFIC))
other than the radiating element may be additionally
formed as part of the antenna module 197.

[0033] According to various embodiments, the anten-
na module 197 may form a mmWave antenna module.
According to an embodiment, the mmWave antenna
module may include a printed circuit board, a RFIC dis-
posed on a first surface (e.g., the bottom surface) of the
printed circuit board, or adjacent to the first surface and
capable of supporting a designated high-frequency band
(e.g., the mmWave band), and a plurality of antennas
(e.g., array antennas) disposed on a second surface
(e.g., thetop or a side surface) of the printed circuit board,
or adjacent to the second surface and capable of trans-
mitting or receiving signals of the designated high-fre-
quency band.

[0034] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-pe-
ripheral communication scheme (e.g., abus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0035] Accordingto anembodiment, commands or da-
ta may be transmitted or received between the electronic
device 101 and the external electronic device 104 via the
server 108 coupled with the second network 199. Each
of the electronic devices 102 or 104 may be a device of
a same type as, or a different type, from the electronic
device 101. According to an embodiment, all or some of
operations to be executed at the electronic device 101
may be executed atone or more of the external electronic
devices 102, 104, or 108. For example, if the electronic
device 101 should perform a function or a service auto-
matically, or in response to a request from a user or an-
other device, the electronic device 101, instead of, or in
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addition to, executing the function or the service, may
request the one or more external electronic devices to
perform at least part of the function or the service. The
one or more external electronic devices receiving the re-
quest may perform the at least part of the function or the
service requested, or an additional function or an addi-
tional service related to the request, and transfer an out-
come of the performing to the electronic device 101. The
electronic device 101 may provide the outcome, with or
without further processing of the outcome, as at least
part of a reply to the request. To that end, a cloud com-
puting, distributed computing, mobile edge computing
(MEC), or client-server computing technology may be
used, for example. The electronic device 101 may pro-
vide ultra low-latency services using, e.g., distributed
computing or mobile edge computing. In another embod-
iment, the external electronic device 104 may include an
internet-of-things (IoT) device. The server 108 may be
anintelligent server using machine learning and/or aneu-
ral network. According to an embodiment, the external
electronic device 104 or the server 108 may be included
in the second network 199. The electronic device 101
may be applied to intelligent services (e.g., smart home,
smart city, smart car, or healthcare) based on 5G com-
munication technology or loT-related technology.
[0036] The electronic device according to various em-
bodiments may be one of various types of electronic de-
vices. The electronic devices may include, for example,
a portable communication device (e.g., a smartphone),
a computer device, a portable multimedia device, a port-
able medical device, a camera, a wearable device, or a
home appliance. According to an embodiment of the dis-
closure, the electronic devices are not limited to those
described above.

[0037] It should be appreciated that various embodi-
ments of the present disclosure and the terms used there-
in are not intended to limit the technological features set
forth herein to particular embodiments and include vari-
ous changes, equivalents, or replacements for a corre-
sponding embodiment. With regard to the description of
the drawings, similar reference numerals may be used
to refer to similar or related elements. It is to be under-
stood that a singular form of a noun corresponding to an
item may include one or more of the things, unless the
relevant context clearly indicates otherwise. As used
herein, each of such phrases as "A or B," "at least one
of Aand B," "at least one of Aor B," "A, B, or C," "at least
one of A, B, and C," and "at least one of A, B, or C," may
include any one of, or all possible combinations of the
items enumerated togetherin a corresponding one of the
phrases. As used herein, such terms as "1st" and "2nd,"
or "first" and "second" may be used to simply distinguish
a corresponding component from another, and does not
limit the components in other aspect (e.g., importance or
order). It is to be understood that if an element (e.g., a
first element) is referred to, with or without the term "op-
eratively" or "communicatively", as "coupled with," "cou-
pled to," "connected with," or "connected to" another el-
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ement (e.g.,a second element), it means thatthe element
may be coupled with the other element directly (e.g.,
wiredly), wirelessly, or via a third element.

[0038] As used in connection with various embodi-
ments of the disclosure, the term "module" may include
a unit implemented in hardware, software, or firmware,
and may interchangeably be used with other terms, for
example, "logic," "logic block," "part," or "circuitry". A
module may be a single integral component, or a mini-
mum unit or part thereof, adapted to perform one or more
functions. For example, according to an embodiment, the
module may be implemented in a form of an application-
specific integrated circuit (ASIC).

[0039] Various embodiments as set forth herein may
be implemented as software (e.g., the program 140) in-
cluding one or more instructions that are stored in a stor-
age medium (e.g., internal memory 136 or external mem-
ory 138) thatis readable by amachine (e.g., the electronic
device 101). For example, a processor (e.g., the proces-
sor 120) of the machine (e.g., the electronic device 101)
may invoke at least one of the one or more instructions
stored in the storage medium, and execute it, with or
without using one or more other components under the
control of the processor. This allows the machine to be
operated to perform at least one function according to
the at least one instruction invoked. The one or more
instructions may include a code generated by a compiler
or a code executable by an interpreter. The machine-
readable storage medium may be provided in the form
of a non-transitory storage medium. Wherein, the term
"non-transitory" simply means that the storage medium
is a tangible device, and does not include a signal (e.g.,
an electromagnetic wave), but this term does not differ-
entiate between where data is semi-permanently stored
in the storage medium and where the data is temporarily
stored in the storage medium.

[0040] Accordingto anembodiment, a method accord-
ing to various embodiments of the disclosure may be
included and provided in a computer program product.
The computer program product may be traded as a prod-
uctbetween a seller and a buyer. The computer program
product may be distributed in the form of a machine-read-
able storage medium (e.g., compactdisc read only mem-
ory (CD-ROM)), or be distributed (e.g., downloaded or
uploaded) online via an application store (e.g., Play-
StoreTM), or between two user devices (e.g., smart
phones) directly. If distributed online, at least part of the
computer program product may be temporarily generat-
ed or at least temporarily stored in the machine-readable
storage medium, such as memory of the manufacturer’'s
server, a server of the application store, or a relay server.
[0041] According to various embodiments, each com-
ponent (e.g., a module or a program) of the above-de-
scribed components may include a single entity or mul-
tiple entities, and some of the multiple entities may be
separately disposed in different components. According
to various embodiments, one or more of the above-de-
scribed components may be omitted, or one or more oth-
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er components may be added. Alternatively or addition-
ally, a plurality of components (e.g., modules or pro-
grams) may be integrated into a single component. In
such a case, according to various embodiments, the in-
tegrated component may still perform one or more func-
tions of each of the plurality of components in the same
or similarmanner as they are performed by a correspond-
ing one of the plurality of components before the integra-
tion. According to various embodiments, operations per-
formed by the module, the program, or another compo-
nent may be carried out sequentially, in parallel, repeat-
edly, or heuristically, or one or more of the operations
may be executed in a different order or omitted, or one
or more other operations may be added.

[0042] According to the embodiment, the display mod-
ule 160 illustrated in FIG. 1 may include a flexible display
having a screen (e.g., a display screen) constituted to be
folded or unfolded.

[0043] According to the embodiment, the display mod-
ule 160 illustrated in FIG. 1 may include the flexible dis-
play slidably disposed and configured to provide the
screen (e.g., the display screen).

[0044] According to the embodiment, the display mod-
ule 160 illustrated in FIG. 1 is described as having the
foldable display or the flexible display. However, the
present disclosure is not limited thereto. The display
module 160 may also include a bar-type display or a flat
plate-shaped (plate type) display.

[0045] FIG. 2Ais a perspective view of a front surface
of the electronic device according to various embodi-
ments of the present disclosure. FIG. 2B is a perspective
view of a rear surface of the electronic device according
to various embodiments of the present disclosure.
[0046] With referenceto FIGS. 2A and 2B, an electron-
ic device 200 (e.g., the electronic device 101 in FIG. 1)
according to various embodiments of the present disclo-
sure may include a first surface (or a front surface) 210A,
a second surface (or arear surface) 210B, and a housing
210. A display 210 (e.g., the display module 160 in FIG.
1) may be disposed in a space defined by the housing
210. The housing 210 may include a side surface 210C
that surrounds a space between the first surface 210A
and the second surface 210B. In another embodiment,
the housing 210 may be a structure that defines some of
the first surface 210A, the second surface 210B, and the
side surface 210C.

[0047] According to the embodiment, at least a part of
the first surface 210A may be defined by a substantially
transparent front surface plate 202 (e.g., a glass or pol-
ymer plate including various coating layers).

[0048] According to the embodiment, the second sur-
face 210B may be defined by a substantially opaque rear
surface plate 211. For example, the rear surface plate
211 may be made of coated or tinted glass, ceramic,
polymer, metal (e.g., aluminum, stainless steel (STS), or
magnesium), or acombination of atleast two of the above
materials. However, the present disclosure is not limited
thereto. The rear surface plate 211 may be made of trans-
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parent glass.

[0049] According to the embodiment, the side surface
210C may be defined by a side surface bezel structure
218 (or a "lateral member") coupled to the front surface
plate 202 and the rear surface plate 211 and containing
metal and/or polymer. In any embodiment, the rear sur-
face plate 211 and side surface bezel structure 218 may
be integrated and contain the same material (e.g., a me-
tallic material such as aluminum).

[0050] In one embodiment, the front surface plate 202
may include two first areas 210D extending seamlessly
while being bent from the first surface 210A toward the
rear surface plate 211. The two first areas 210D may be
disposed at two opposite ends of long edges of the front
surface plate 202.

[0051] In one embodiment, the rear surface plate 211
may include two second areas 210E extending seam-
lessly while being bent from the second surface 210B
toward the front surface plate 202.

[0052] In any embodiment, the front surface plate 202
(or the rear surface plate 211) may include only one of
the first areas 210D (or the second areas 210E). In any
embodiment, some of the first areas 210D or the second
areas 210E may be excluded. In the embodiments, when
viewed from the side surface of the electronic device 200,
the side surface bezel structure 218 may have a first
thickness (or width) at the side surface side at which the
first areas 210D or the second areas 210E are excluded,
the side surface bezel structure 218 may have a second
thickness at the side surface side at which the first areas
210D or the second areas 210E are included, and the
second thickness is smaller than the first thickness.
[0053] Accordingtothe embodiment, the electronicde-
vice 200 may include at least one of the display 201 (e.g.,
the display module 160 in FIG. 1), a sound input device
203 (e.g., the input module 150 in FIG. 1), sound output
devices 207 and 214 (e.g., the sound output module 155
in FIG. 1), sensor modules 204 and 219 (e.g., the sensor
module 176 in FIG. 1), camera modules 205 and 212
(e.g., the camera module 180 in FIG. 1), a flash 213, a
key input device 217, an indicator (not illustrated), and
connectors 208 and 209. In any embodiment, the elec-
tronic device 200 may exclude at least one (e.g., the key
input device 217) of the constituent elements or may fur-
ther include other constituent elements.

[0054] According to the embodiment, the display 201
(e.g., the display module 160 in FIG. 1) may be visually
recognized through an upper end portion of the front sur-
face plate 202. In any embodiment, at least a part of the
display 201 may be visible through the front surface plate
202 that defines the first area 210D of the side surface
210C and the first surface 210A. The display 201 may
be coupled to or disposed adjacent to a pressure sensor
configured to measure intensity (pressure) of touch
and/or a digitizer configured to detect a stylus pen that
operates in a magnetic field manner. In any embodiment,
at least a part of each of the sensor modules 204 and
219 and/or at least a part of the key input device 217 may
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be disposedin the first area 210D and/or the second area
210E.

[0055] In any embodiment, at least one of the sensor
module 204, the camera module 205 (e.g., image sen-
sor), the audio module 214, and a fingerprint sensor may
be included in a rear surface of a screen display area of
the display 201.

[0056] According to any embodiment, the display 201
may be coupled to or disposed adjacent to the pressure
sensor configured to measure intensity (pressure) of
touch and/or the digitizer configured to detect the stylus
pen that operates in a magnetic field manner.

[0057] According to any embodiment, at least a part of
each of the sensor modules 204 and 219 and/or at least
a part of the key input device 217 may be disposed in
the first areas 210D and/or the second areas 210E.
[0058] According to the embodiment, the sound input
device 203 may include a microphone. In any embodi-
ment, the input device 203 may include a plurality of mi-
crophones disposed to detect a direction of a sound. The
sound outputdevices 207 and 214 may include the sound
output devices 207 and 214. The sound output devices
207 and 214 may include an external speaker 207 and
atelephone receiver (e.g., the audio module 214). In any
embodiment, the sound input device 203 (e.g., a micro-
phone), the sound output devices 207 and 214, and the
connectors 208 and 209 may be disposed in an internal
space of the electronic device 200 and exposed to an
external environment through at least one hole formed
in the housing 210. In any embodiment, the hole formed
in the housing 210 may be used in common for the sound
input devices 203 (e.g., the microphone) and the sound
output devices 207 and 214. In any embodiment, the
sound outputdevices 207 and 214 may include a speaker
(e.g., a piezoelectric speaker) that operates without the
hole formed in the housing 210.

[0059] According to the embodiment, the sensor mod-
ules 204 and 219 (e.g., the sensor module 176 in FIG.
1) may generate electrical signals or data values corre-
sponding to the internal operating state of the electronic
device 200 or the external environment state. For exam-
ple, the sensor modules 204 and 219 may include a first
sensor module 204 (e.g., a proximity sensor) disposed
on the first surface 210A of the housing 210, a second
sensor module 219 (e.g., an HRM sensor) disposed on
the second surface 210B of the housing 210, and/or a
third sensor module (not illustrated) (e.g., a fingerprint
sensor). For example, the fingerprint sensor may also be
disposed on the first surface 210A (e.g., the display 201)
and/or the second surface 210B of the housing 210. The
electronic device 200 may further include at least one of
various non-illustrated other sensor modules, e.g., ages-
ture sensor, a gyro sensor, an atmospheric pressure sen-
sor, a magnetic sensor, an acceleration sensor, a grip
sensor, a color sensor, an infrared (IR) sensor, a biosen-
sor, a temperature sensor, a humidity sensor, and an
illuminance sensor.

[0060] According tothe embodiment,the camera mod-
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ules 205 and 212 may include a first camera module 205
disposed on thefirst surface 210A of the electronic device
200, and a second camera module 212 disposed on the
second surface 210B. The flash 213 may be disposed at
the periphery of the camera modules 205 and 212. The
camera modules 205 and 212 may include one or a plu-
rality of lenses, an image sensor, and/or an image signal
processor. For example, the flash 213 may include a light-
emitting diode or a xenon lamp.

[0061] In one embodiment, the first camera module
205 may be disposed under a display panel of the display
201 in an under-display camera (UDC) manner. In any
embodiment, the two or more lenses (wide angle and
telephoto lenses) and the image sensors may be dis-
posed on one surface of the electronic device 200. In any
embodiment, a plurality of first camera modules 205 may
be disposed, in an under-display camera (UDC) manner,
on the first surface (e.g., a surface on which the screen
is displayed) of the electronic device 200.

[0062] In one embodiment, the key input device 217
may be disposed on the side surface 210C of the housing
210. In another embodiment, the electronic device 200
may exclude some or all of the above-mentioned key
input devices 217, the excluded key input device 217
may be implemented as other types such as a soft key
on the display 201. In any embodiment, the key input
device 217 may be implemented by using a pressure
sensor included in the display 201.

[0063] In one embodiment, the connectors 208 and
209 may include a first connector hole 208 capable of
accommodating a connector (e.g., a USB connector) for
transmitting or receiving electric power and/or data to or
from the external electronic device, and/or a second con-
nector hole 209 (e.g., an earphone jack) capable of ac-
commodating a connector for transmitting or receiving
an audio signal to or from the external electronic device.
The first connector hole 208 may include a universal se-
rial bus (USB) A type port or a USB C type port. In case
that the first connector hole 208 supports the USB C type,
the electronic device 200 (e.g., the electronic device 101
in FIG. 1) may support USB PD (power delivery) charg-
ing.

[0064] In one embodiment, some of the camera mod-
ules 205 among the camera modules 205 and 212 and/or
some of the sensor modules 204 among the sensor mod-
ules 204 and 219 may be disposed to be visually recog-
nized through the display 201. In another example, in
case thatthe camera module 205is disposed in an under-
display camera (UDC) manner, the camera module 205
may not be visually recognized from the outside.

[0065] In one embodiment, the camera module 205
may be disposed to overlap the display area, and the
screen may be displayed even in the display area corre-
sponding to the camera module 205. Some of the sensor
modules 204 may be disposed in the internal space of
the electronic device to perform the functions thereof
without being visually exposed through the front surface
plate 202.
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[0066] FIG. 3Ais a view illustrating an unfolded (e.g.,
opened) state of the electronic device according to var-
ious embodiments of the present disclosure. FIG. 3B is
aview illustrating a folded (e.g., closed) state of the elec-
tronic device according to various embodiments of the
present disclosure.

[0067] Withreferenceto FIGS. 3A and 3B, an electron-
ic device 300 (e.g., the electronic device 101 in FIG. 1)
may include a housing 310, and a display 320 disposed
in a space defined by the housing 310. In one embodi-
ment, the display 320 may include a flexible display or a
foldable display.

[0068] A surface on which the display 320 is disposed
may be defined as a first surface or a front surface (e.g.,
a surface on which a screen is displayed in an unfolded
state) of the electronic device 300. Further, a surface
opposite to the front surface may be defined as a second
surface or a rear surface of the electronic device 300. In
addition, a surface, which surrounds a space between
the front surface and the rear surface, may be defined
as athird surface or a side surface of the electronic device
300. For example, a folding area 323 of the electronic
device 300 may be folded or unfolded about a folding
axis (e.g., axis A) in a first direction (e.g., an x-axis direc-
tion).

[0069] In one embodiment, the housing 310 a first
housing structure 311, a second housing structure 312
including a sensor area 324, a first rear surface cover
380, and a second rear surface cover 390. The housing
310 of the electronic device 300 is not limited by shapes
and coupling illustrated in FIGS. 3A and 3B and may be
implemented by combination and/or coupling of other
shapes or components. For example, in another embod-
iment, the first housing structure 311 and the first rear
surface cover 380 may be integrated, and the second
housing structure 312 and the second rear surface cover
390 may be integrated.

[0070] Inthe embodiment, the firstand second housing
structures 311 and 312 may be disposed at two opposite
sides based on the folding axis A and have an entirely
symmetric shape with respect to the folding axis A. An
angle or distance defined between the first housing struc-
ture 311 and the second housing structure 312 may vary
depending on whether a state of the electronic device
300 is an unfolded state (e.g., a first state), a folded state
(e.g., a second state), or an intermediate state (e.g., a
third state).

[0071] In one embodiment, unlike the first housing
structure 311, the second housing structure 312 addi-
tionally includes the sensor area 324 in which various
sensors (e.g., an illuminance sensor, an iris sensor,
and/or an image sensor) are disposed, but the second
housing structure 312 may have a symmetric shape in
the other areas.

[0072] In one embodiment, at least one sensor (e.g.,
a camera module, an illuminance sensor, an iris sensor,
and/or an image sensor) may also be disposed below
the display and/orin a bezel area in addition to the sensor



17 EP 4 354 251 A1 18

area 324.

[0073] In one embodiment, the first housing structure
311 and the second housing structure 312 may collec-
tively define a recess foraccommodating the display 320.
In the illustrated embodiment, because of the sensorarea
324, the recess may have two or more different widths
in the direction (e.g., x-axis direction) perpendicular to
the folding axis A.

[0074] For example, the recess may have a first width
W1 between a first portion 311a of the first housing struc-
ture 311 and a first portion 312a of the second housing
structure 312 that is formed at an edge of the sensor area
324 of the second housing structure 312. The recess may
have a second width W2 between a second portion 311b
of the first housing structure 311 parallel to the folding
axis A of the first housing structure 311 and a second
portion 312b of the second housing structure 312 that is
parallel to the folding axis A without corresponding to the
sensor area 324 of the second housing structure 312. In
this case, the second width W2 may be larger than the
first width W1. In other words, the first portion 311a of
the first housing structure 311 and the first portion 312a
of the second housing structure 312, which have the
asymmetric shape, may define the first width W1 of the
recess. The second portion 311b of the first housing
structure 311 and the second portion 312b of the second
housing structure 312, which have the symmetric shape,
may define the second width W2 of the recess.

[0075] In one embodiment, distances from the folding
axis A to the first portion 312a and the second portion
312b of the second housing structure 312 may be differ-
entfrom each other. The width of the recess is not limited
to the illustrated example. In various embodiments, the
recess may have a plurality of widths by the shape of the
sensor area 324 or the portion having the asymmetric
shape of the first and second housing structures 311 and
312.

[0076] In one embodiment, the first housing structure
311 and the second housing structure 312 may each be
at least partially made of a metallic material or a nonme-
tallic material having rigidity of a magnitude selected to
support the display 320.

[0077] In one embodiment, the sensor area 324 may
be formed to have a predetermined area adjacent to one
corner of the second housing structure 312. However,
the arrangement, shape, and size of the sensor area 324
are not limited to the illustrated example. For example,
in another embodiment, the sensor area 324 may be pro-
vided in any area between other corners of the second
housing structure 312 or between an upper end corner
and a lower end corner of the second housing structure
312.

[0078] Inone embodiment, the components, which are
embedded in the electronic device 300 and perform var-
ious functions, may be visually exposed to the front sur-
face of the electronic device 300 through the sensor area
324 or through one or more openings provided in the
sensor area 324. In various embodiments, the compo-
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nents may include various types of sensors. Forexample,
the sensors may include at least one of an illuminance
sensor, a front surface camera (e.g., a camera module),
a receiver, and a proximity sensor.

[0079] The first rear surface cover 380 may be dis-
posed at one side of the folding axis A and provided on
the rear surface of the electronic device 300. For exam-
ple, the first rear surface cover 380 may have a substan-
tially rectangular edge (periphery), and the edge may be
surrounded by the first housing structure 311. Similarly,
the second rear surface cover 390 may be disposed at
the other side of the folding axis A and provided on the
rear surface of the electronic device 300, and an edge
of the second rear surface cover 390 may be surrounded
by the second housing structure 312.

[0080] In the illustrated embodiment, the first rear sur-
face cover 380 and the second rear surface cover 390
may have a substantially symmetric shape with respect
to the folding axis A. However, the first rear surface cover
380 and the second rear surface cover 390 need not
necessarily have the symmetric shape. In another em-
bodiment, the electronic device 300 may include the first
rear surface cover 380 and the second rear surface cover
390 having various shapes. In still another embodiment,
the first rear surface cover 380 may be integrated with
the first housing structure 311, and the second rear sur-
face cover 390 may be integrated with the second hous-
ing structure 312.

[0081] In one embodiment, the first rear surface cover
380, the second rear surface cover 390, the first housing
structure 311, and the second housing structure 312 may
define the space in which various components (e.g., a
printed circuit board or a battery) of the electronic device
300 may be disposed. In the embodiment, one or more
components may be disposed or visually exposed on the
rear surface of the electronic device 300. For example,
at least a part of a sub-display 330 may be visually ex-
posed through a first rear surface area 382 of the first
rear surface cover 380. In another embodiment, one or
more components or sensors may be visually exposed
through a second rear surface area 392 of the second
rear surface cover 390. In various embodiments, the sen-
sors may include an illuminance sensor, a proximity sen-
sor, and/or a rear surface camera.

[0082] In one embodiment, a hinge structure 313 may
be disposed between the first housing structure 311 and
the second housing structure 312 and constituted to cov-
er the internal components (e.g., the hinge structure).
The hinge structure 313 may include a hinge cover that
covers the portion of the first housing structure 311 and
the portion of the second housing structure 312 thatcome
into contact with each other as the electronic device 300
is unfolded or folded.

[0083] In one embodiment, the hinge structure 313
may be covered by a part of the first housing structure
311 and a part of the second housing structure 312 or
exposed to the outside depending on the state (the un-
folded state (flat state) or the folded state) of the elec-
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tronic device 300. In one embodiment, in case that the
electronic device 300 is in the unfolded state, the hinge
structure 313 may be covered by the first housing struc-
ture 311 and the second housing structure 312 without
being exposed. In one embodiment, in case that the elec-
tronic device 300 is in the folded state (e.g., the fully fold-
ed state), the hinge structure 313 may be exposed to the
outside between the first housing structure 311 and the
second housing structure 312. In one embodiment, in the
case of the intermediate state in which the first housing
structure 311 and the second housing structure 312 de-
fine a predetermined angle (are folded with a certain an-
gle), the hinge structure 313 may be partially exposed to
the outside between the first housing structure 311 and
the second housing structure 312. However, in this case,
an exposed area may be smaller than an area in the fully
folded state. In one embodiment, the hinge structure 313
may include a curved surface.

[0084] The display 320 may be disposed in the space
defined by the housing 310. For example, the display 320
may be seated in a recess defined by the housing 310
and constitute a majority of the front surface of the elec-
tronic device 300.

[0085] Therefore, the front surface of the electronic de-
vice 300 may include the display 320, a partial area of
the first housing structure 311 adjacent to the display
320, and a partial area of the second housing structure
312 adjacent to the display 320. Further, the rear surface
of the electronic device 300 may include the first rear
surface cover 380, a partial area of the first housing struc-
ture 311 adjacent to the first rear surface cover 380, the
second rear surface cover 390, and a partial area of the
second housing structure 312 adjacentto the second rear
surface cover 390.

[0086] The display 320 may mean a display having at
least a partial area that may be deformed to a flat or
curved surface. In one embodiment, the display 320 may
include the folding area 323, a first area 321 disposed at
one side (e.g., the left side in FIG. 3A) based on the fold-
ing area 323, and a second area 322 disposed at the
other side (e.g., the right side in FIG. 3A).

[0087] In one embodiment, the display 320 may in-
clude a top emission type OLED display or a bottom emis-
sion type OLED display. The OLED display may include
a low-temperature color filter (LTCF) layer, a window
glass (e.g., an ultra-thin glass (UTG) or polymer window),
and an optical compensation film (OCF). In this case, the
LTCF layer of the OLED display may be substituted for
a polarizing film (or a polarizing layer).

[0088] The division of the area of the display 320 is
illustrative. The display 320 may be divided into a plurality
of areas (e.g., two or more areas) in accordance with the
structure or function. In one embodiment, the area of the
display 320 may be divided by the folding area 323, which
extends in parallel with a y-axis, or the folding axis A. In
another embodiment, the area of the display 320 may be
divided based on another folding area (e.g., a folding
area parallel to an x-axis) or another folding axis (e.g., a
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1"

folding axis parallel to the x-axis).

[0089] In one embodiment, the first area 321 and the
second area 322 may have an entirely symmetric shape
with respect to the folding area 323.

[0090] Hereinafter, the operations of the first housing
structure 311 and the second housing structure 312 and
the respective areas of the display 320 in accordance
with the states (e.g., the unfolded state (flat state) and
the folded state) of the electronic device 300 will be de-
scribed.

[0091] In one embodiment, in case that the electronic
device 300 is in the unfolded state (flat state) (e.g., FIG.
3A), the first housing structure 311 and the second hous-
ing structure 312 may be disposed to be directed in the
same direction while defining an angle of about 180 de-
grees. The surface of the first area 321 of the display 320
and the surface of the second area 322 may be directed
in substantially the same direction (e.g., the direction of
the front surface of the electronic device) while defining
about 180 degrees. The folding area 323 may define sub-
stantially the same plane as the first area 321 and the
second area 322.

[0092] In one embodiment, in case that the electronic
device 300 is in the folded state (e.g., FIG. 3B), the first
housing structure 311 and the second housing structure
312 may be disposed to face each other. The surface of
the first area 321 of the display 320 and the surface of
the second area 322 may face each other while defining
asmallangle (e.g., an angle between 0 degree and about
10 degrees). At least a part of the folding area 323 may
have a curved surface having apredetermined curvature.
[0093] In one embodiment, in case that the electronic
device 300 is in the intermediate state (half-folded state),
the first housing structure 311 and the second housing
structure 312 may be disposed at a predetermined angle
(a certain angle) with respect to each other. The surface
of the first area 321 of the display 320 and the surface
of the second area 322 may define an angle larger than
the angle in the folded state and smaller than the angle
in the unfolded state. At least a part of the folding area
323 may have a curved surface having a predetermined
curvature. In this case, the curvature may be smaller than
the curvature in the folded state.

[0094] The electronic device according to various em-
bodiments of the present disclosure may include an elec-
trode devices such as a bar-type electronic device, a fold-
able type electronic device, a rollable type electronic de-
vice, a sliding type electronic device, a wearable type
electronic device, a tablet PC, and/or a notebook PC.
The electronic devices 101, 200, and 300 according to
various embodiments of the present disclosure are not
limited to the above-mentioned examples but may in-
clude various other electronic devices.

[0095] FIG. 4 is aview illustrating an electronic device
400 (e.g., the electronic device 101 in FIG. 1) according
to various embodiments of the present disclosure.
[0096] With reference to FIG. 4, the electronic device
400 (e.g., the electronic device 101 in FIG. 1) according
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to various embodiments of the present disclosure may
be a foldable device. The electronic device 400 may in-
clude a hinge structure 480 (e.g., hinge assembly) (e.g.,
the hinge structure 313 in FIGS. 3A and 3B) disposed at
a fold position. For example, the electronic device 400
may be folded or unfolded in the y-axis direction (e.g.,
the vertical direction) about the fold position (e.g., the x-
axis) by using the hinge structure 480.

[0097] In one embodiment, in case that the electronic
device 400 is in the folded state, a first housing 401 and
a second housing 402 may be close to or in contact with
each other based on the fold position. In addition, when
the electronic device 400 is in the unfolded state, the first
housing 401 and the second housing 402 may be unfold-
ed and spaced apart from each other based on the fold
position.

[0098] Accordingtothe embodiment, the electronicde-
vice 400 may include the first housing 401, the second
housing 402, a first printed circuit board 460 disposed in
the first housing 401, a second printed circuit board 470
disposed in the second housing 402, a plurality of anten-
na modules, and a flexible circuit board 490 (e.g., a flex-
ible printed circuit board type RF cable (FRC)). A modem
466, a plurality of front end modules 467, and a trans-
ceiver 468 may be disposed on the first printed circuit
board 460. An antenna feeding part 472 connected to at
least one antenna module may be disposed on the sec-
ond printed circuit board 470. The flexible circuit board
490 may electrically connect the first printed circuit board
460 disposed in the first housing 401 and the second
printed circuit board 470 disposed in the second housing
402.

[0099] In one embodiment, the plurality of antenna
modules may include a first antenna module 410 (a first
main antenna module), a second antenna module 415
(asecond main antennamodule), a third antenna module
420 (a sub-1 antenna module), a fourth antenna module
425 (e.g., a sub-2 antenna module), a fifth antenna mod-
ule 430 (e.g., a sub-3 antenna module), a sixth antenna
module 435 (e.g., a sub-4 antenna module), a seventh
antenna module 440 (e.g., a sub-5 antenna module), an
eighth antenna module 445 (e.g., a sub-6 antenna mod-
ule), afirst WiFi antenna module 450, and a second WiFi
antenna module 455. According to the embodiment, a
WiFi circuit, which supports WiFi communication, is ex-
emplified as the WiFi (WiFi) module. However, the
present disclosure is not limited thereto. For example, a
Bluetooth circuit, which supports Bluetooth communica-
tion, may be included.

[0100] Inone embodiment, a first connector 491 of the
flexible circuit board 490 may be electrically connected
to a connector 462 of the first printed circuit board 460.
The flexible circuit board 490 may be electrically con-
nected to the first printed circuit board 460 through the
first connector 491. A second connector 492 of the flex-
ible circuit board 490 may be electrically connected to a
connector 464 of the second printed circuit board 470.
The flexible circuit board 490 may be electrically con-
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nected to the second printed circuit board 470 through
the second connector 492. The flexible circuit board 490
may be folded or unfolded at the fold position on the elec-
tronic device 400. Display signals, control signals, and/or
RF signals may be transmitted or received between the
first printed circuit board 460 and the second printed cir-
cuit board 470 by the flexible circuit board 490.

[0101] The electronic devices 101, 200, 300, and 400
according to various embodiments may each include an
electrode devices such as a bar-type electronic device,
afoldable type electronic device, a rollable type electron-
ic device, a sliding type electronic device, a wearable
type electronic device, a tablet PC, and/or a notebook
PC. The electronic devices 101, 200, 300, and 400 ac-
cording to various embodiments are not limited to the
above-mentioned examples but may include various oth-
er electronic devices.

[0102] FIG. 5is anexploded perspective view illustrat-
ing a layered structure of a display according to various
embodiments of the present disclosure. FIG. 6A is a
cross-sectional view illustrating the layered structure of
the display according to various embodiments of the
present disclosure.

[0103] Withreferenceto FIGS. 5 and 6A, the electronic
device (e.g., the electronic device 101 in FIG. 1, the elec-
tronic device 300 in FIGS. 3A and 3B, or the electronic
device 400 in FIG. 4) according to various embodiments
of the present disclosure may include a display 500.
[0104] According to the embodiment, the display 500
may include a display panel 510, a metal plate 520, a
first conductive plate 530, and a second conductive plate
540.

[0105] In one embodiment, the display 500 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 510 (e.g., based on the z-axis direction). For ex-
ample, the POL may be disposed on the upper portion
of the display panel 510 (e.g., based on the z-axis direc-
tion), and the window may be disposed on an upper por-
tion of the POL (e.g., based on the z-axis direction).
[0106] In one embodiment, the window, the POL, the
display panel 510, the metal plate 520, the first conduc-
tive plate 530, and the second conductive plate 540 may
be disposed in a space defined by the first housing struc-
ture (e.g., the first housing structure 311 in FIGS. 3A and
3B) and the second housing structure (e.g., the second
housing structure 312 in FIGS. 3A and 3B). For example,
the window, the POL, the display panel 510, the metal
plate 520, the first conductive plate 530, and the second
conductive plate 540 may be disposed to traverse at least
a part of the first surface (e.g., the front surface of the
electronic device, i.e., the surface on which the screen
is displayed when the electronic device is unfolded) of
the first housing structure (e.g., the first housing structure
311 in FIGS. 3A and 3B) and at least a part of the first
surface (e.g., the front surface of the electronic device,
i.e., the surface on which the screen is displayed when
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the electronic device is unfolded) of the second housing
structure (e.g., the second housing structure 312in FIGS.
3A and 3B).

[0107] In one embodiment, in order to reduce plastic
deformation of the layers (or the films and the plates)
disposed in the display 500, a lower portion of at least
one of the window, the POL, the display panel 510, the
metal plate 520, the first conductive plate 530, and the
second conductive plate 540, which are stacked in the
display 500, may be coated with a material with high elas-
ticity (e.g., an elastic strain ratio of 1.5% or higher). How-
ever, the present disclosure is not limited thereto. An up-
per portion of at least one of the window, the POL, the
display panel 510, the metal plate 520, the first conduc-
tive plate 530, and the second conductive plate 540,
which are stacked in the display 500, may be coated with
a material with high elasticity (e.g., the elastic strain ratio
of 1.5% or higher).

[0108] Forexample,afrontsurface ofthe upperportion
and/or a front surface of the lower portion of at least one
of the window, the POL, the display panel 510, the metal
plate 520, the first conductive plate 530, and the second
conductive plate 540, which are stacked in the display
500, may be coated with a material with high elasticity
(e.g., the elastic strain ratio of 1.5% or higher). For ex-
ample, the coating process may be performed by using
a high-elasticity material together with liquid metal.
[0109] In another example, the areas (e.g., folding ar-
eas) of the upper portion and/or the lower portion of at
least one of the window, the POL, the display panel 510,
the metal plate 520, the first conductive plate 530, and
the second conductive plate 540, which are stacked in
the display 500, may be coated with the material with
high elasticity (e.g., the elastic strain ratio of 1.5% or high-
er). For example, the coating process may be performed
by using a high-elasticity material together with liquid
metal.

[0110] In one embodiment, the display 500 may in-
clude a first area h1, a second area h, and a third area
h3 positioned between the first area h1 and the second
area h1. For example, the first area h1 may be a planar
area corresponding to the first housing structure (e.g.,
the first housing structure 311 in FIGS. 3A and 3B) of the
electronic device (the electronic device 300 in FIGS. 3A
and 3B). For example, the second area h2 may be a
planar area corresponding to the second housing struc-
ture (e.g., the second housing structure 312 in FIGS. 3A
and 3B). For example, the third area h3 may face the
hinge structure (e.g., the hinge structure 313 in FIGS. 3A
and 3B or the hinge structure 480 in FIG. 4) and include
an area (e.g., folding area) that is at least partially folded.
For example, the first area h1 and the second area h2
may be constituted to be folded or unfolded about the
third area h3.

[0111] In one embodiment, the display panel 510, the
metal plate 520, the first conductive plate 530, and the
second conductive plate 540 may be attached to one
another by means of adhesive members P1, P2, and P3.
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For example, the adhesive members P1, P2, and P3 may
each include at least one of an optical clear adhesive
(OCA), a pressure sensitive adhesive (PSA), a thermally
reactive bonding agent, thermoplastic polyurethane, a
general bonding agent, or a double-sided tape.

[0112] According to the embodiment, the metal plate
520 may be disposed on the lower portion of the display
panel 510 (e.g., based on the -z-axis direction). In one
embodiment, the metal plate 520 may include liquid metal
and have a thickness of about 12 um to 35 um. In one
embodiment, an entire area of the metal plate 520 may
have substantially the same thickness. In another em-
bodiment, the metal plate 520 may be formed to have a
plurality of thicknesses. For example, one area of the
metal plate 520 may have a first thickness (e.g., about
35 um), and another area of the metal plate 520 may
have a second thickness (e.g., about 12 um).

[0113] In one embodiment, the metal plate 520 may
include afirstplanar area 521, a second planar area 522,
and a folding area 523. For example, the folding area
523 may be positioned between the first planar area 521
and the second planar area 522. For example, the first
planar area 521 of the metal plate 520 may face (e.g.,
overlap based on the z-axis) the firstarea h1 of the display
500. For example, the second planar area 522 of the
metal plate 520 may face (e.g., overlap based on the z-
axis) the second area h2 of the display 500. For example,
the folding area 523 of the metal plate 520 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 500. For example, the folding area 523 of the metal
plate 520 may be positioned to overlap the folding axis
of the display panel 510.

[0114] In one embodiment, the metal plate 520 may
be made of a material with an elastic strain ratio of 1.5%
or higherand a modulus of 70 GPa or more. For example,
because the metal plate 520 contains liquid metal, the
molecule bonds are irregular, like a liquid, without being
regular. Therefore, the metal plate 520 has a high elastic
strain ratio and a high yield strength even though the
metal plate 520 has a smaller modulus than a general
metallic material. Therefore, the metal plate 520 may
supportthe display 500. The metal plate 520 may prevent
the occurrence of folding marks and creases in the folding
area (e.g., the third area h3) when the display 500 is
folded or unfolded.

[0115] In one embodiment, the metal plate 520 may
have a composition of 55 to 70% of zirconium (Zr), 15 to
20% of copper (Cu), 10 to 15% of nickel (Ni), 2 to 6% of
aluminum (Al), and 1 to 5% of titanium (Ti) on the basis
of wt%. For example, the metal plate 520 may include
polymer. In one embodiment, the metal plate 520 may
have a modulus 70 GPa or more and a yield strength
1200 MPaor higher. As an elastic strain ratio of a member
for supporting the display panel 510 increases, the
amount of generation of plastic deformation caused by
a predetermined strain decreases. The modulus needs
to be 50 GPa or more in order to reinforce the rigidity of
the display panel 510. Because the metal plate 520 has
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a modulus of 70 GPa or more, the metal plate 520 may
reinforce the rigidity of the display panel 510.

[0116] In one embodiment, specific resistance of the
metal plate 520 may be about 1500 (nQ2.m) or higher. In
case that a digitizer (e.g., a digitizer 1360 in FIG. 13) is
applied to the display 500, the high electrical resistance
of the metal plate 520 may be advantageous in transmit-
ting a signal of the digitizer to a digitizer pen (e.g., a stylus
pen).

[0117] According to the embodiment, the first conduc-
tive plate 530 may be disposed on a lower portion of the
metal plate 520 (e.g., based on the -z-axis direction). The
first conductive plate 530 may be provided in the form of
a metal sheet and assist in reinforcing the rigidity of the
electronic device. The first conductive plate 530 may be
used to block surrounding noise and disperse heat dis-
charged from peripheral heat-radiating components. For
example, the first conductive plate 530 may include at
least one of Cu, Al, SUS, or CLAD (e.g., a stack member
in which SUS and Al are alternately disposed). In another
example, the first conductive plate 530 may include other
alloy materials.

[0118] FIG. 6B is aview illustrating the first conductive
plate. FIG. 6B is an enlarged view of a partial area of the
first conductive plate 530.

[0119] Withreferenceto FIGS.6A and 6B, thefirst con-
ductive plate 530 may include a first planar portion 531,
a second planar portion 532, and a flexible portion 533.
In one embodiment, the first planar portion 531, the sec-
ond planar portion 532, and the flexible portion 533 of
the first conductive plate 530 may be integrated. For ex-
ample, the flexible portion 533 may be positioned to over-
lap the folding axis of the display panel 510.

[0120] In one embodiment, the first planar portion 531
may face (e.g., overlap based on the z-axis) the firstarea
h1 of the display 500. In one embodiment, the second
planar portion 532 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 500. In one
embodiment, the flexible portion 533 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 500. In one embodiment, the first planar portion 531,
the second planar portion 532, and the flexible portion
533 may be disposed to overlap the first area h1, the
second area h2, and the third area h3 of the display 500
based on the z-axis.

[0121] According to the embodiment, in the unfolded
state of the display 500, the first conductive plate 530
may be folded together with the display panel 510 by
means of at least a part of the flexible portion 533.
[0122] According to the embodiment, in the folded
state of the display 500, the first conductive plate 530
may be unfolded together with the display panel 510 by
means of at least a part of the flexible portion 533.
[0123] According to the embodiment, at least a part of
the flexible portion 533 may be disposed in the third area
h3 of the display 500 so as to support the rear surface
ofthe display panel 510 (e.g., the rear surface of the third
area h3). In another embodiment, the third area h3 may
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correspond only to at least a part of the flexible portion
533. In this case, at least a part of the flexible portion 533
may be applied to an attachment area that is attached
flat to the housing structures, such that at least a part of
the flexible portion 533 may not be deformed when the
display is bent.

[0124] According to the embodiment, the flexible por-
tion 533 of the first conductive plate 530 may include a
pattern. In one embodiment, the pattern of the flexible
portion 533 may include a plurality of openings 5331 dis-
posed to be spaced apart from one another. In any em-
bodiment, the pattern may also include a plurality of re-
cesses spaced apart from one another at predetermined
intervals.

[0125] According to the embodiment, the openings
5331 may be formed in a plate (e.g., a SUS plate or a
Cuplate) made of a metallic material by press-processing
or laser-processing. According to the embodiment, the
plurality of openings 5331 may be formed in a first direc-
tion (e.g., a length direction) (e.g., the y-axis direction)
of the flexible portion 533 and a second direction (e.g.,
awidth direction) (e.g., the x-axis direction) perpendicular
to the first direction. According to the embodiment, the
plurality of openings 5331 may each provided in the form
of a long hole having an elliptical shape in the first direc-
tion (e.g., the y-axis direction) of the flexible portion 533.
According to the embodiment, the plurality of openings
5331 may be disposed to be alternately coincident with
one another in the second direction (e.g., the x-axis di-
rection) of the flexible portion 533. According to the em-
bodiment, the plurality of openings 5331 may be dis-
posed at regular or irregular intervals in the first direction
(e.g., the y-axis direction) and/or the second direction
(e.g., the x-axis direction). According to the embodiment,
the plurality of openings 5331 may be formed in the same
shape. In another embodiment, the plurality of openings
5331 may be formed in different shapes.

[0126] According to the embodiment, the pierced lat-
tice structure (the slit structure or the opening structure)
of the flexible portion 533, which is implemented by the
plurality of openings 5331, may provide an elastic force
that restores the flexible portion 533 to an original state
after the deformation of the flexible portion 533. The elas-
tic force may assist in providing flexibility of the flexible
portion 533.

[0127] In one embodiment, the widths and intervals of
the plurality of openings 5331 (e.g., slits) of the flexible
portion 533 may be variably configured on the basis of
the strain ratio of the folding area (e.g., the third area h3).
[0128] In one embodiment, maximum stress of the en-
tire flexible portion 533 may be 7.06 MPa, and a repulsive
force of the entire flexible portion 533 may be 5.74e-3
N-mm. As the plurality of openings 5331 (e.g., slits) is
formed, the maximum stress may be 3.77 MPa, and the
repulsive force may be 2.05e2 N-mm. In case that the
lattice structure is applied, the maximum stress may be
9.63 MPa, and the repulsive force may be 3.14e-2 N mm.
In case that the flexible portion 533 is provided in the
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form of a hole, the maximum stress may be 25.3 MPa,
and the repulsive force may be 7.90e2N-mm. The plu-
rality of openings 5331 formed in the flexible portion 533
may assist in providing the flexibility of the flexible portion
533.

[0129] According to various embodiments, the flexibil-
ity of the flexible portion 533 may be determined on the
basis of the intervals between the plurality of openings
5331 orthe shapes or arrangement density of the plurality
of openings 5331. For example, the flexibility of the flex-
ible portion 533 may be determined on the basis of a
length 1 of a unit opening. According to the embodiment,
the flexibility of the flexible portion 533 may also be de-
termined on the basis of a width w of the unit opening.
According to the embodiment, the flexibility of the flexible
portion 533 may be determined on the basis of a first
interval d1 between the openings 5331 formed in the sec-
ond direction (e.g., the x-axis direction). According to the
embodiment, the flexibility of the flexible portion 533 may
be determined on the basis of a second interval d2 be-
tween the openings 5331 formed in the first direction
(e.g., the y-axis direction). According to the embodiment,
the flexibility of the flexible portion 533 may be deter-
mined on the basis of an arrangement density of the plu-
rality of openings 5331 disposed in the first direction (e.g.,
the y-axis direction) and/or the second direction (e.g., the
x-axis direction).

[0130] With reference back to FIGS. 5 and 6A, in one
embodiment, the second conductive plate 540 may be
disposed on the lower portion of the first conductive plate
530 (e.g., based on the -z-axis direction). The second
conductive plate 540 may be provided in the form of a
metal sheet and assist in reinforcing the rigidity of the
electronic device. The second conductive plate 540 may
be used to support the first conductive plate 530 and
disperse heat discharged from peripheral heat-radiating
components. For example, the second conductive plate
540 may include at least one of Cu, Al, SUS, or CLAD
(e.g., astack member in which SUS and Al are alternately
disposed). In another example, the second conductive
plate 540 may include other alloy materials.

[0131] Inthe display 500 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 520 (e.g.,
the liquid metal plate) and the one or more conductive
plates 530 and 540 are provided to support the foldable
display panel 510 (e.g., the flexible display panel). There-
fore, it is possible to prevent the occurrence of folding
marks and creases on the display 500 caused by the
frequent folding/unfolding operation and to improve the
operation reliability of the electronicdevice (e.g., the elec-
tronic device 101 in FIG. 1, the electronic device 300 in
FIGS. 3A and 3B, or the electronic device 400 in FIG. 4).
[0132] FIG. 7 is an exploded perspective view illustrat-
ing the layered structure of the display according to var-
ious embodiments of the present disclosure. FIG. 8 is a
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cross-sectional view illustrating the layered structure of
the display according to various embodiments of the
present disclosure. In the description of a display 700
illustratedin FIGS. 7 and 8, a detailed description of com-
ponents identical or similar to those of the display 500 in
FIGS. 5 and 6A may be omitted.

[0133] With reference to FIGS. 7 and 8, the electronic
device (e.g., the electronic device 101 in FIG. 1, the elec-
tronic device 300 in FIGS. 3A and 3B, or the electronic
device 400 in FIG. 4) according to various embodiments
of the present disclosure may include the display 700.
[0134] According to the embodiment, the display 700
may include a display panel 710 (e.g., the display panel
510in FIGS. 5 and 6A), a metal plate 720 (e.g., the metal
plate 520 in FIGS. 5 and 6A), and a conductive plate 740
(e.g., the second conductive plate 540 in FIGS.5and 6A).
[0135] In one embodiment, the display 700 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 710 (e.g., based on the z-axis direction).

[0136] In one embodiment, the window, the POL, the
display panel 710, the metal plate 720, and the conduc-
tive plate 740 may be disposed in a space defined by the
first housing structure (e.g., the first housing structure
311 in FIGS. 3A and 3B) and the second housing struc-
ture (e.g., the second housing structure 312 in FIGS. 3A
and 3B). For example, the window, the POL, the display
panel 710, the metal plate 720, and the conductive plate
740 may be disposed to traverse at least a part of the
first surface (e.g., the front surface of the electronic de-
vice, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the firsthousing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and at least a part of the first surface (e.g.,
the front surface of the electronic device, i.e., the surface
on which the screen is displayed when the electronic de-
vice is unfolded) of the second housing structure (e.g.,
the second housing structure 312 in FIGS. 3A and 3B).
[0137] In one embodiment, the display 700 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0138] In one embodiment, the display panel 710, the
metal plate 720, and the conductive plate 740 may be
attached to one another by means of the adhesive mem-
bers P1 and P2. For example, the adhesive members P1
and P2 may each include at least one of an optical clear
adhesive (OCA), a pressure sensitive adhesive (PSA),
a thermally reactive bonding agent, thermoplastic poly-
urethane, a general bonding agent, or a double-sided
tape.

[0139] According to the embodiment, the metal plate
720 may be disposed on the lower portion of the display
panel 710 (e.g., based on the -z-axis direction). In one
embodiment, the metal plate 720 may include liquid metal
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and have a thickness of about 12 um to 35 um. In one
embodiment, an entire area of the metal plate 720 may
have substantially the same thickness. In another em-
bodiment, the metal plate 720 may be formed to have a
plurality of thicknesses. For example, one area of the
metal plate 720 may have a first thickness (e.g., about
35 um), and another area of the metal plate 720 may
have a second thickness (e.g., about 12 um).

[0140] In one embodiment, the metal plate 720 may
include the first planar area 521, the second planar area
522, and the folding area 523. For example, the folding
area 523 may be positioned between the first planar area
521 and the second planar area 522. For example, the
first planar area 521 of the metal plate 520 may face (e.qg.,
overlap based on the z-axis) the firstarea h1 of the display
700. For example, the second planar area 522 of the
metal plate 720 may face (e.g., overlap based on the z-
axis) the second area h2 of the display 700. For example,
the folding area 523 of the metal plate 720 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 700.

[0141] In one embodiment, the metal plate 720 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 720 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 720 may include polymer. In one embod-
iment, the metal plate 720 may have a modulus 70 GPa
or more and a yield strength 1200 MPa or higher. In one
embodiment, specific resistance of the metal plate 720
may be about 1500 (nQ2.m) or higher. The metal plate
720 may reinforce the rigidity of the display panel 710
and support the display panel 710. The metal plate 720
may prevent the occurrence of folding marks and creases
in the folding area (e.g., the third area h3) when the dis-
play 700 is folded or unfolded.

[0142] In the embodiment, the conductive plate 740
may be disposed on a lower portion of the metal plate
720 (e.g., based on the -z-axis direction). The conductive
plate 740 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The conductive plate 740 may be used to support
the metal plate 720 and disperse heat discharged from
peripheral heat-radiating components. For example, the
conductive plate 740 may include at least one of Cu, Al,
SUS, or CLAD (e.g., a stack member in which SUS and
Al are alternately disposed). In another example, the con-
ductive plate 740 may include other alloy materials.
[0143] Inthe display 700 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 720 (e.g.,
the liquid metal plate) and the conductive plate 740 are
provided to support the foldable display panel 710 (e.g.,
the flexible display panel). Therefore, it is possible to pre-
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vent the occurrence of folding marks and creases on the
display 700 caused by the frequent folding/unfolding op-
eration and to improve the operation reliability of the elec-
tronic device (e.g., the electronic device 101 in FIG. 1,
the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4).

[0144] FIG.9is an exploded perspective view illustrat-
ing the layered structure of the display according to var-
ious embodiments of the present disclosure. FIG. 10 is
a cross-sectional view illustrating the layered structure
of the display according to various embodiments of the
present disclosure. In the description of a display 900
illustrated in FIGS. 9 and 10, a detailed description of
components identical or similar to those of the display
500 in FIGS. 5 and 6A may be omitted.

[0145] Withreferenceto FIGS. 9 and 10, the electronic
device (e.g., the electronic device 101 in FIG. 1, the elec-
tronic device 300 in FIGS. 3A and 3B, or the electronic
device 400 in FIG. 4) according to various embodiments
of the present disclosure may include the display 900.
[0146] According to the embodiment, the display 900
may include a display panel 910 (e.g., the display panel
510 in FIGS. 5 and 6A), and a metal plate 920 (e.g., the
metal plate 520 in FIGS. 5 and 6A).

[0147] In one embodiment, the display 900 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 910 (e.g., based on the z-axis direction).

[0148] In one embodiment, the window, the POL, the
display panel 910, and the metal plate 920 may be dis-
posed in a space defined by the first housing structure
(e.g., the first housing structure 311 in FIGS. 3A and 3B)
and the second housing structure (e.g., the second hous-
ing structure 312 in FIGS. 3A and 3B). For example, the
window, the POL, the display panel 910, and the metal
plate 920 may be disposed to traverse at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and at least a part of the first surface (e.g.,
the front surface of the electronic device, i.e., the surface
on which the screen is displayed when the electronic de-
vice is unfolded) of the second housing structure (e.g.,
the second housing structure 312 in FIGS. 3A and 3B).
[0149] In one embodiment, the display 900 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0150] In one embodiment, the display panel 910 and
the metal plate 920 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
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polyurethane, ageneral bonding agent, or a double-sided
tape.

[0151] According to the embodiment, the metal plate
920 may be disposed on the lower portion of the display
panel 910 (e.g., based on the -z-axis direction). In one
embodiment, the metal plate 920 may include liquid metal
and have a thickness of about 12 um to 35 um. In one
embodiment, an entire area of the metal plate 920 may
have substantially the same thickness. In another em-
bodiment, the metal plate 920 may be formed to have a
plurality of thicknesses. For example, one area of the
metal plate 920 may have a first thickness (e.g., about
35 um), and another area of the metal plate 920 may
have a second thickness (e.g., about 12 um).

[0152] In one embodiment, the metal plate 920 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 920 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 920 may include polymer. In one embod-
iment, the metal plate 920 may have a modulus 70 GPa
or more and a yield strength 1200 MPa or higher. In one
embodiment, specific resistance of the metal plate 920
may be about 1500 (nQ2.m) or higher. The metal plate
920 may reinforce the rigidity of the display panel 910
and support the display panel 910. The metal plate 920
may prevent the occurrence of folding marks and creases
in the folding area (e.g., the third area h3) when the dis-
play 900 is folded or unfolded.

[0153] Inthe display 900 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 920 (e.g.,
the liquid metal plate) is provided to support the foldable
display panel 910 (e.g., the flexible display panel). There-
fore, it is possible to prevent the occurrence of folding
marks and creases on the display 900 caused by the
frequent folding/unfolding operation and to improve the
operation reliability of the electronicdevice (e.g., the elec-
tronic device 101 in FIG. 1, the electronic device 300 in
FIGS. 3A and 3B, or the electronic device 400 in FIG. 4).
[0154] FIG. 11 is an exploded perspective view illus-
trating the layered structure of the display according to
various embodiments of the present disclosure. FIG. 12
is a cross-sectional view illustrating the layered structure
of the display according to various embodiments of the
present disclosure. In the description of a display 1100
illustrated in FIGS. 11 and 12, a detailed description of
components identical or similar to those of the display
500 in FIGS. 5 and 6A may be omitted.

[0155] With reference to FIGS. 11 and 12, the elec-
tronic device (e.g., the electronic device 101 in FIG. 1,
the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4) according to various em-
bodiments of the present disclosure may include the dis-
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play 1100.

[0156] According to the embodiment, the display 1100
may include a display panel 1110 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1120 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a first conductive
plate 1130 (e.g., the first conductive plate 530 in FIGS.
6A and 6B), a second conductive plate 1140 (e.g., the
second conductive plate 540 in FIGS. 5 and 6A), and a
polymer member 1150.

[0157] In one embodiment, the display 1100 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1110 (e.g., based on the z-axis direction).

[0158] In one embodiment, the window, the POL, the
display panel 1110, the metal plate 1120, the first con-
ductive plate 1130, the second conductive plate 1140,
and the polymer member 1150 may be disposed in a
space defined by the first housing structure (e.g., the first
housing structure 311 in FIGS. 3A and 3B) and the sec-
ond housing structure (e.g., the second housing structure
312 in FIGS. 3A and 3B). For example, the window, the
POL, the display panel 1110, the metal plate 1120, the
first conductive plate 1130, the second conductive plate
1140, and the polymer member 1150 may be disposed
to traverse at least a part of the first surface (e.g., the
front surface of the electronic device, i.e., the surface on
which the screen is displayed when the electronic device
is unfolded) of the first housing structure (e.g., the first
housing structure 311 in FIGS. 3A and 3B) and at least
a part of the first surface (e.g., the front surface of the
electronic device, i.e., the surface on which the screen
is displayed when the electronic device is unfolded) of
the second housing structure (e.g., the second housing
structure 312 in FIGS. 3A and 3B).

[0159] In one embodiment, the display 1100 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0160] Inone embodiment, the display panel 1110, the
metal plate 1120, the first conductive plate 1130, the sec-
ond conductive plate 1140, and the polymer member
1150 may be attached to one another by means of ad-
hesive members P1, P2, P3, and P4. For example, the
adhesive members P1, P2, P3, and P4 may eachinclude
at least one of an optical clear adhesive (OCA), a pres-
sure sensitive adhesive (PSA), a thermally reactive bond-
ing agent, thermoplastic polyurethane, ageneral bonding
agent, or a double-sided tape.

[0161] According to the embodiment, the polymer
member 1150 may be disposed on a lower portion of the
display panel 1110 (e.g., based on the -z-axis direction).
In one embodiment, a dark color (e.g., black) may be
applied to the polymer member 1150, which may assist
in visualizing the background when the display is turned
off. In one embodiment, the polymer member 1150 may
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serve as a buffer member (cushion) that absorbs impact
applied from the outside of the electronic device to pre-
vent damage to the display 1100.

[0162] In one embodiment, the polymer member 1150
may include a polyimide film, a crystalline polyetherether-
ketone (PEEK) film, an amorphous PEEK film, and a
high-stretch polyethyleneterephthalate (PET) film. For
example, the polymer member 1150 may have an elastic
modulus of about 1.5% or higher. For example, the pol-
ymer member 1150 may include a film stretched in two
directions (e.g., in a machinery direction (MD) and a
transverse direction (TD)). According to the embodiment,
the polymer member 1150 may include a film more great-
ly stretched in one direction by using an asymmetric proc-
ess method in comparison with the bidirectional polymer
member 1150. For example, the polymer member may
include a film stretched in a one-axis direction (e.g., in
the MD direction) to provide improved elasticity and flex-
ural resistance.

[0163] Accordingtothe embodiment, the display 1100
may include the metal plate 1120 disposed between the
polymer member 1150 and the first conductive plate
1130.

[0164] According to the embodiment, the metal plate
1120 may be disposed on a lower portion of the polymer
member 1150 (e.g., based on the -z-axis direction). In
one embodiment, the metal plate 1120 may include liquid
metal and have a thickness of about 12 um to 35 um. In
one embodiment, an entire area of the metal plate 1120
may have substantially the same thickness. In another
embodiment, the metal plate 1120 may be formed to have
a plurality of thicknesses. For example, one area of the
metal plate 1120 may have a first thickness (e.g., about
35 um), and another area of the metal plate 1120 may
have a second thickness (e.g., about 12 um).

[0165] In one embodiment, the metal plate 1120 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1120 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1120 may include polymer. In one em-
bodiment, the metal plate 1120 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1120 may be about 1500 (nQ2.m) or higher. The metal
plate 1120 may reinforce the rigidity of the display panel
1110 and support the display panel 1110. The metal plate
1120 may prevent the occurrence of folding marks and
creases in the folding area (e.g., the third area h3) when
the display 1100 is folded or unfolded.

[0166] According to the embodiment, the first conduc-
tive plate 1130 may be disposed on a lower portion of
the metal plate 1120 (e.g., based on the -z-axis direction).
The first conductive plate 1130 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 1130
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may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
nents. For example, the first conductive plate 1130 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 1130 may
include other alloy materials.

[0167] The first conductive plate 1130 may include a
first planar portion 1131, a second planar portion 1132,
and a flexible portion 1133. In one embodiment, the first
planar portion 1131, the second planar portion 1132, and
the flexible portion 1133 of the first conductive plate 1130
may be integrated.

[0168] Inoneembodiment, the firstplanar portion 1131
may face (e.g., overlap based on the z-axis) the first area
h1 of the display 1100. In one embodiment, the second
planar portion 1132 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 1100. In one
embodiment, the flexible portion 1133 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 1100. In one embodiment, the first planar portion
1131, the second planar portion 1132, and the flexible
portion 1133 may be disposed to overlap the first area
h1, the second area h2, and the third area h3 of the dis-
play 1100 based on the z-axis.

[0169] According to the embodiment, in the unfolded
state of the display 1100, the first conductive plate 1130
may be folded together with the display panel 1110 by
means of at least a part of the flexible portion 1133.
[0170] According to the embodiment, in the folded
state of the display 1100, the first conductive plate 1130
may be unfolded together with the display panel 1110 by
means of at least a part of the flexible portion 1133.
[0171] According to the embodiment, at least a part of
the flexible portion 1133 may be disposed in the third
area h3 of the display 1100 so as to support the rear
surface of the display panel 1110 (e.g., the rear surface
of the third area h3). In another embodiment, the third
area h3 may correspond only to at least a part of the
flexible portion 1133. In this case, at least a part of the
flexible portion 1133 may be applied to an attachment
area that is attached flat to the housing structures, such
that at least a part of the flexible portion 1133 may not
be deformed when the display is bent.

[0172] In one embodiment, the second conductive
plate 1140 may be disposed on a lower portion of the
first conductive plate 1130 (e.g., based on the -z-axis
direction). The second conductive plate 1140 may be pro-
vided in the form of a metal sheet and assist in reinforcing
the rigidity of the electronic device. The second conduc-
tive plate 1140 may be used to support the first conduc-
tive plate 1130 and disperse heat discharged from pe-
ripheral heat-radiating components. For example, the
second conductive plate 1140 may include at least one
of Cu, Al, SUS, or CLAD (e.g., a stack member in which
SUS and Al are alternately disposed). In another exam-
ple, the second conductive plate 1140 may include other
alloy materials.
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[0173] Inthedisplay 1100 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1120 (e.g.,
the liquid metal plate) and the plurality of conductive
plates 1130 and 1140 are provided to support the foldable
display panel 1110 (e.g., the flexible display panel).
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display 1100 caused by
the frequent folding/unfolding operation and to improve
the operation reliability of the electronic device (e.g., the
electronic device 101 in FIG. 1, the electronic device 300
in FIGS. 3A and 3B, or the electronic device 400 in FIG.
4).

[0174] FIG. 13 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1300 illustrated in FIG. 13, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A may be omitted.
[0175] With reference to FIG. 13, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1300.
[0176] Accordingtothe embodiment, the display 1300
may include a display panel 1310 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1320 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a digitizer 1360, a
first conductive plate 1330 (e.g., the first conductive plate
530in FIGS. 6A and 6B), and a second conductive plate
1340 (e.g., the second conductive plate 540 in FIGS. 5
and 6A).

[0177] In one embodiment, the display 1300 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1310 (e.g., based on the z-axis direction).

[0178] In one embodiment, the window, the POL, the
display panel 1310, the metal plate 1320, the digitizer
1360, the first conductive plate 1330, and the second
conductive plate 1340 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
FIGS. 3A and 3B). For example, the window, the POL,
the display panel 1310, the metal plate 1320, the digitizer
1360, the first conductive plate 1330, and the second
conductive plate 1340 may be disposed to traverse at
least a part of the first surface (e.g., the front surface of
the electronicdevice, i.e., the surface on which the screen
is displayed when the electronic device is unfolded) of
the first housing structure (e.g., the first housing structure
311 in FIGS. 3A and 3B) and at least a part of the first
surface (e.g., the front surface of the electronic device,
i.e., the surface on which the screen is displayed when
the electronic device is unfolded) of the second housing
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structure (e.g., the second housing structure 312in FIGS.
3A and 3B).

[0179] In one embodiment, the display 1300 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0180] Inone embodiment, the display panel 1310, the
metal plate 1320, the digitizer 1360, the first conductive
plate 1330, and the second conductive plate 1340 may
be attached to one another by means of adhesive mem-
bers P1, P2, P3, and P4. For example, the adhesive
members P1, P2, P3, and P4 may each include at least
one of an optical clear adhesive (OCA), a pressure sen-
sitive adhesive (PSA), a thermally reactive bonding
agent, thermoplastic polyurethane, a general bonding
agent, or a double-sided tape.

[0181] According to the embodiment, the metal plate
1320 may be disposed on a lower portion of the display
panel 1310 (e.g., based on the -z-axis direction).
[0182] In one embodiment, the metal plate 1320 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1320 may have substantially the same thickness.
In another embodiment, the metal plate 1320 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1320 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1320 may have a second thickness (e.g., about 12
um).

[0183] In one embodiment, the metal plate 1320 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1320 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1320 may include polymer. In one em-
bodiment, the metal plate 1320 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1320 may be about 1500 (nQ2.m) or higher. The high elec-
trical resistance of the metal plate 1320 may be advan-
tageous in transmitting a signal of the digitizer 1360 to
the digitizer pen (e.g., the stylus pen).

[0184] The metal plate 1320 may reinforce the rigidity
of the display panel 1310 and support the display panel
1310. The metal plate 1320 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1300 is folded or unfolded.
[0185] According to the embodiment, the digitizer 1360
may be disposed on a lower portion of the metal plate
1320 (e.g., based on the -z-axis direction). For example,
the digitizer 1360 may detect an input from an electro-
magnetic induction-type writing member. For example,
the digitizer 1360 may be formed as a single plate to
correspond to an entire area of the display panel 1310.
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[0186] According to the embodiment, the first conduc-
tive plate 1330 may be disposed on a lower portion of
the digitizer 1360 (e.g., based on the -z-axis direction).
The first conductive plate 1330 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 1330
may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
nents. For example, the first conductive plate 1330 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., astack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 1330 may
include other alloy materials.

[0187] The first conductive plate 1330 may include a
first planar portion 1331, a second planar portion 1332,
and a flexible portion 1333. In one embodiment, the first
planar portion 1331, the second planar portion 1332, and
the flexible portion 1333 of the first conductive plate 1330
may be integrated.

[0188] Inoneembodiment, the first planar portion 1331
may face (e.g., overlap based on the z-axis) the first area
h1 of the display 1300. In one embodiment, the second
planar portion 1332 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 1300. In one
embodiment, the flexible portion 1333 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 1300.

[0189] According to the embodiment, the first conduc-
tive plate 1330 may be folded or unfolded together with
the display panel 1310 by means of at least a part of the
flexible portion 1333.

[0190] In one embodiment, the second conductive
plate 1340 may be disposed on a lower portion of the
first conductive plate 1330 (e.g., based on the -z-axis
direction).

[0191] In one embodiment, the second conductive
plate 1340 may include a first portion 1342 and a second
portion 1344. For example, the first portion 1342 may
face (e.g., overlap based on the z-axis) the first area h1
of the display 1300. The second portion 1344 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 1300. For example, the second conductive
plate 1340 may not be formed on the portion that faces
(e.g., overlaps based on the z-axis) the flexible portion
1333 of the first conductive plate 1330 (e.g., the portion
that faces the third area h3 of the display 1300).

[0192] In one embodiment, the first portion 1342 and
the second portion 1344 of the second conductive plate
1340 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 1342 and the second portion 1344 of the second
conductive plate 1340 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 1300. For example, the
first portion 1342 and the second portion 1344 of the sec-
ond conductive plate 1340 may be disposed to be spaced
apart from each other by a width of the flexible portion
1333 of the first conductive plate 1330 or disposed to be
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spaced apart from each other at a distance smaller than
the width of the flexible portion 1333.

[0193] In one embodiment, because the first portion
1342 and the second portion 1344 of the second con-
ductive plate 1340 are separated, a U type may be de-
fined when the display 1300 is folded.

[0194] In one embodiment, the second conductive
plate 1340 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The second conductive plate 1340 may be used to
support the first conductive plate 1330 and disperse heat
discharged from peripheral heat-radiating components.
For example, the second conductive plate 1340 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the second conductive plate 1340
may include other alloy materials.

[0195] Inthedisplay 1300 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1320 (e.g.,
the liquid metal plate) and the plurality of conductive
plates 1330 and 1340 are provided to support the foldable
display panel 1310 (e.g., the flexible display panel).
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display 1300 caused by
the frequent folding/unfolding operation and to improve
the operation reliability of the electronic device (e.g., the
electronic device 101 in FIG. 1, the electronic device 300
in FIGS. 3A and 3B, or the electronic device 400 in FIG.
4).

[0196] FIG. 14 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1400 illustrated in FIG. 14, a detailed de-
scription of components identical or similar to those of
the display 1300 in FIG. 13 may be omitted.

[0197] With reference to FIG. 14, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1400.
[0198] According to the embodiment, the display 1400
may include a display panel 1410 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1420 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a digitizer 1460, and
a conductive plate 1440 (e.g., the second conductive
plate 540 in FIGS. 5 and 6A or the second conductive
plate 1340 in FIG. 13).

[0199] In one embodiment, the display 1400 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1410 (e.g., based on the z-axis direction).

[0200] In one embodiment, the window, the POL, the
display panel 1410, the metal plate 1420, the digitizer
1460, and the conductive plate 1440 may be disposed
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in a space defined by the first housing structure (e.g., the
first housing structure 311 in FIGS. 3A and 3B) and the
second housing structure (e.g., the second housing
structure 312in FIGS. 3A and 3B). For example, the win-
dow, the POL, the display panel 1410, the metal plate
1420, the digitizer 1460, and the conductive plate 1440
may be disposed to traverse at least a part of the first
surface (e.g., the front surface of the electronic device,
i.e., the surface on which the screen is displayed when
the electronic device is unfolded) of the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and at least a part of the first surface (e.g.,
the front surface of the electronic device, i.e., the surface
on which the screen is displayed when the electronic de-
vice is unfolded) of the second housing structure (e.g.,
the second housing structure 312 in FIGS. 3A and 3B).
[0201] In one embodiment, the display 1400 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0202] Inone embodiment, the display panel 1410, the
metal plate 1420, the digitizer 1460, and the conductive
plate 1440 may be attached to one another by means of
the adhesive members P1, P2, and P3. For example, the
adhesive members P1, P2, and P3 may each include at
least one of an optical clear adhesive (OCA), a pressure
sensitive adhesive (PSA), a thermally reactive bonding
agent, thermoplastic polyurethane, a general bonding
agent, or a double-sided tape.

[0203] According to the embodiment, the metal plate
1420 may be disposed on a lower portion of the display
panel 1410 (e.g., based on the -z-axis direction).
[0204] In one embodiment, the metal plate 1420 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1420 may have substantially the same thickness.
In another embodiment, the metal plate 1420 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1420 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1420 may have a second thickness (e.g., about 12
um).

[0205] In one embodiment, the metal plate 1420 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1420 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1420 may include polymer. In one em-
bodiment, the metal plate 1420 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1420 may be about 1500 (nQ2.m) or higher. The high elec-
trical resistance of the metal plate 1420 may be advan-
tageous in transmitting a signal of the digitizer 1460 to
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the digitizer pen (e.g., the stylus pen).

[0206] The metal plate 1420 may reinforce the rigidity
of the display panel 1410 and support the display panel
1410. The metal plate 1420 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1400 is folded or unfolded.
[0207] According to the embodiment, the digitizer 1460
may be disposed on a lower portion of the metal plate
1420 (e.g., based on the -z-axis direction). For example,
the digitizer 1460 may detect an input from the electro-
magnetic induction-type writing member. For example,
the digitizer 1460 may be formed as a single plate to
correspond to an entire area of the display panel 1410.
[0208] In one embodiment, the conductive plate 1440
may be disposed on a lower portion of the digitizer 1460
(e.g., based on the -z-axis direction).

[0209] In one embodiment, the conductive plate 1440
may include a first portion 1442 and a second portion
1444. For example, the first portion 1442 may face (e.g.,
overlap based on the z-axis) the firstarea h1 of the display
1400. The second portion 1444 may face (e.g., overlap
based on the z-axis) the second area h2 of the display
1400. For example, the conductive plate 1440 may not
be formed on the portion that faces (e.g., overlaps based
on the z-axis) the third area h3 of the display 1400.
[0210] In one embodiment, the first portion 1442 and
the second portion 1444 of the second conductive plate
1440 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 1442 and the second portion 1444 of the second
conductive plate 1440 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 1400.

[0211] In one embodiment, because the first portion
1442 and the second portion 1444 of the conductive plate
1440 are separated, a U type may be defined when the
display 1400 is folded.

[0212] In one embodiment, the conductive plate 1440
may be provided in the form of a metal sheet and assist
in reinforcing the rigidity of the electronic device. The
conductive plate 1440 may be used to support the digi-
tizer 1460 and disperse heat discharged from peripheral
heat-radiating components. For example, the conductive
plate 1440 may include at least one of Cu, Al, SUS, or
CLAD (e.g., a stack member in which SUS and Al are
alternately disposed). In another example, the conduc-
tive plate 1440 may include other alloy materials.
[0213] Inthedisplay 1400 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1420 (e.g.,
the liquid metal plate) and the conductive plate 1440 are
provided to support the foldable display panel 1410 (e.g.,
the flexible display panel). Therefore, itis possible to pre-
vent the occurrence of folding marks and creases on the
display 1400 caused by the frequent folding/unfolding
operation and to improve the operation reliability of the
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electronic device (e.g., the electronic device 101 in FIG.
1, the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4).

[0214] FIG. 15is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1500 illustrated in FIG. 15, a detailed de-
scription of components identical or similar to those of
the display 1300 in FIG. 13 and/or the display 1400 in
FIG. 14 may be omitted.

[0215] With reference to FIG. 15, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1500.
[0216] Accordingtothe embodiment, the display 1500
may include a display panel 1510 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1520 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a first plate 1530
(e.g., the first conductive plate 530 in FIGS. 6A and 6B),
a digitizer 1560, and a second plate 1540 (e.g., the sec-
ond conductive plate 540 in FIGS. 5 and 6A).

[0217] In one embodiment, the display 1500 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1510 (e.g., based on the z-axis direction).

[0218] In one embodiment, the window, the POL, the
display panel 1510, the metal plate 1520, the first plate
1530, the digitizer 1560, and the second plate 1540 may
be disposed in a space defined by the first housing struc-
ture (e.g., the first housing structure 311 in FIGS. 3A and
3B) and the second housing structure (e.g., the second
housing structure 312 in FIGS. 3A and 3B). For example,
the window, the POL, the display panel 1510, the metal
plate 1520, the first plate 1530, the digitizer 1560, and
the second plate 1540 may be disposed to traverse at
least a part of the first surface (e.g., the front surface of
the electronicdevice, i.e., the surface on which the screen
is displayed when the electronic device is unfolded) of
the first housing structure (e.g., the first housing structure
311 in FIGS. 3A and 3B) and at least a part of the first
surface (e.g., the front surface of the electronic device,
i.e., the surface on which the screen is displayed when
the electronic device is unfolded) of the second housing
structure (e.g., the second housing structure 312in FIGS.
3A and 3B).

[0219] In one embodiment, the display 1500 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0220] Inone embodiment, the display panel 1510, the
metal plate 1520, the first plate 1530, the digitizer 1560,
and the second plate 1540 may be attached to one an-
other by means of adhesive members P1, P2, P3, and
P4.Forexample, the adhesive members P1, P2, P3, and
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P4 may each include at least one of an optical clear ad-
hesive (OCA), a pressure sensitive adhesive (PSA), a
thermally reactive bonding agent, thermoplastic poly-
urethane, a general bonding agent, or a double-sided
tape.

[0221] According to the embodiment, the metal plate
1520 may be disposed on a lower portion of the display
panel 1510 (e.g., based on the -z-axis direction).
[0222] In one embodiment, the metal plate 1520 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1520 may have substantially the same thickness.
In another embodiment, the metal plate 1520 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1520 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1520 may have a second thickness (e.g., about 12
um).

[0223] In one embodiment, the metal plate 1520 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1520 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1520 may include polymer. In one em-
bodiment, the metal plate 1520 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1520 may be about 1500 (nQ2.m) or higher. The high elec-
trical resistance of the metal plate 1520 may be advan-
tageous in transmitting a signal of the digitizer 1560 to
the digitizer pen (e.g., the stylus pen).

[0224] The metal plate 1520 may reinforce the rigidity
of the display panel 1510 and support the display panel
1510. The metal plate 1520 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1500 is folded or unfolded.
[0225] According to the embodiment, the first plate
1530 may be disposed on a lower portion of the metal
plate 1520 (e.g., based on the -z-axis direction).

[0226] In one embodiment, the first plate 1530 may be
made of a non-electrically conductive material (e.g., car-
bon fiber reinforced plastics (CFRP)), and the first plate
1530 may assist in reinforcing the rigidity of the electronic
device and be used to block surrounding noise.

[0227] Inanother embodiment, the first plate 1530 may
be provided in the form of a metal sheet and assist in
reinforcing the rigidity of the electronic device. The first
plate 1530 may be used to block surrounding noise and
disperse heat discharged from peripheral heat-radiating
components. For example, the first plate 1530 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the first plate 1530 may include other
alloy materials.

[0228] The first plate 1530 may include a first planar
portion 1531, asecond planar portion 1532, and aflexible
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portion 1533. In one embodiment, the first planar portion
1531, the second planar portion 1532, and the flexible
portion 1533 of the first plate 1530 may be integrated.
[0229] Inoneembodiment, the first planar portion 1531
may face (e.g., overlap based on the z-axis) the first area
h1 of the display 1500. In one embodiment, the second
planar portion 1532 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 1500. In one
embodiment, the flexible portion 1533 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 1500.

[0230] According to the embodiment, the first plate
1530 may be folded or unfolded together with the display
panel 1510 by means of at least a part of the flexible
portion 1533.

[0231] In one embodiment, the digitizer 1560 may be
disposed on a lower portion of the first plate 1530 (e.g.,
based on the -z-axis direction). For example, the digitizer
1560 may detect an input from the electromagnetic in-
duction-type writing member. For example, the digitizer
1560 may include a first digitizer 1562 and a second dig-
itizer 1564. For example, the first digitizer 1562 and the
second digitizer 1564 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 1500. For example, the
first digitizer 1562 and the second digitizer 1564 may be
disposed to be spaced apart from each other by a width
of the flexible portion 1533 of the first plate 1530 or dis-
posed to be spaced apart from each other at a distance
smaller than the width of the flexible portion 1533.
[0232] Forexample, the first digitizer 1562 may be dis-
posed to face the first area h1 of the display 1500. The
second digitizer 1564 may be disposed to face the sec-
ond area h2 of the display 1500. For example, the digitizer
1560 may not be formed on the portion that faces the
flexible portion 1533 of the first plate 1530 (e.g., the por-
tion that faces the third area h3 of the display 1500).
[0233] Inone embodiment, the second plate 1540 may
be disposed on a lower portion of the digitizer 1560 (e.g.,
based on the -z-axis direction). In one embodiment, the
second plate 1540 may include a first portion 1542 and
asecond portion 1544. Forexample, the first portion 1542
may face (e.g., overlap based on the z-axis) the firstarea
h1 of the display 1500. The second portion 1544 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 1500. For example, the second plate
1540 may not be formed on the portion that faces (e.g.,
overlaps based on the z-axis) the flexible portion 1533
of the first plate 1530 (e.g., the portion that faces the third
area h3 of the display 1500).

[0234] In one embodiment, the first portion 1542 and
the second portion 1544 of the second plate 1540 may
be disposed to be spaced apart from each other at a
predetermined interval. For example, the first portion
1542 and the second portion 1544 of the second plate
1540 may be disposed to be spaced apart from each
other at a distance smaller than a width of the third area
h3 ofthe display 1500. For example, the first portion 1542
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and the second portion 1544 of the second plate 1540
may be disposed to be spaced apart from each other by
a width of the flexible portion 1533 of the first plate 1530
or disposed to be spaced apart from each other at a dis-
tance smaller than the width of the flexible portion 1533.
[0235] In one embodiment, because the first portion
1542 and the second portion 1544 of the second plate
1540 are separated, a U type may be defined when the
display 1500 is folded.

[0236] Inone embodiment, the second plate 1540 may
be provided in the form of a metal sheet and assist in
reinforcing the rigidity of the electronic device. The sec-
ond plate 1540 may be used to support the digitizer 1560
and disperse heat discharged from peripheral heat-radi-
ating components. For example, the second plate 1540
may include at least one of Cu, Al, SUS, or CLAD (e.g.,
a stack member in which SUS and Al are alternately dis-
posed). In another example, the second plate 1540 may
include other alloy materials.

[0237] In another embodiment, the second plate 1540
may be made of a non-electrically conductive material
(e.g., carbon fiber reinforced plastics (CFRP)), and the
second plate 1540 may assist in reinforcing the rigidity
of the electronic device and be used to support the dig-
itizer 1560.

[0238] Inthedisplay 1500 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1520 (e.g.,
the liquid metal plate) and the plurality of plates 1530 and
1540 are provided to support the foldable display panel
1510 (e.g., the flexible display panel). Therefore, itis pos-
sible to prevent the occurrence of folding marks and
creases on the display 1500 caused by the frequent fold-
ing/unfolding operation and to improve the operation re-
liability of the electronic device (e.g., the electronic device
101 in FIG. 1, the electronic device 300 in FIGS. 3A and
3B, or the electronic device 400 in FIG. 4).

[0239] FIG. 16 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1600 illustrated in FIG. 16, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A may be omitted.
[0240] With reference to FIG. 16, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1600.
[0241] According to the embodiment, the display 1600
may include a display panel 1610 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1620 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a digitizer 1660, and
a conductive plate 1630 (e.g., the first conductive plate
530 in FIGS. 6A and 6B).

[0242] In one embodiment, the display 1600 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
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dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1610 (e.g., based on the z-axis direction).

[0243] In one embodiment, the window, the POL, the
display panel 1610, the metal plate 1620, the digitizer
1660, and the conductive plate 1630 may be disposed
in a space defined by the first housing structure (e.g., the
first housing structure 311 in FIGS. 3A and 3B) and the
second housing structure (e.g., the second housing
structure 312in FIGS. 3A and 3B). For example, the win-
dow, the POL, the display panel 1610, the metal plate
1620, the digitizer 1660, and the conductive plate 1630
may be disposed to traverse at least a part of the first
surface (e.g., the front surface of the electronic device,
i.e., the surface on which the screen is displayed when
the electronic device is unfolded) of the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and at least a part of the first surface (e.g.,
the front surface of the electronic device, i.e., the surface
on which the screen is displayed when the electronic de-
vice is unfolded) of the second housing structure (e.g.,
the second housing structure 312 in FIGS. 3A and 3B).
[0244] In one embodiment, the display 1600 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0245] Inone embodiment, the display panel 1610, the
metal plate 1620, the digitizer 1660, and the conductive
plate 1630 may be attached to one another by means of
the adhesive members P1, P2, and P3. For example, the
adhesive members P1, P2, and P3 may each include at
least one of an optical clear adhesive (OCA), a pressure
sensitive adhesive (PSA), a thermally reactive bonding
agent, thermoplastic polyurethane, a general bonding
agent, or a double-sided tape.

[0246] According to the embodiment, the metal plate
1620 may be disposed on a lower portion of the display
panel 1610 (e.g., based on the -z-axis direction).
[0247] In one embodiment, the metal plate 1620 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1620 may have substantially the same thickness.
In another embodiment, the metal plate 1620 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1620 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1620 may have a second thickness (e.g., about 12
um).

[0248] In one embodiment, the metal plate 1620 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1620 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1620 may include polymer. In one em-
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bodiment, the metal plate 1620 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1620 may be about 1500 (nQ2.m) or higher. The high elec-
trical resistance of the metal plate 1620 may be advan-
tageous in transmitting a signal of the digitizer 1660 to
the digitizer pen (e.g., the stylus pen).

[0249] The metal plate 1620 may reinforce the rigidity
of the display panel 1610 and support the display panel
1610. The metal plate 1620 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1600 is folded or unfolded.
[0250] According to the embodiment, the digitizer 1660
may be disposed on a lower portion of the metal plate
1620 (e.g., based on the -z-axis direction). For example,
the digitizer 1660 may detect an input from the electro-
magnetic induction-type writing member. For example,
the digitizer 1660 may be formed as a single plate to
correspond to an entire area of the display panel 1610.
[0251] According to the embodiment, the conductive
plate 1630 may be disposed on a lower portion of the
digitizer 1660 (e.g., based on the -z-axis direction). The
conductive plate 1630 may be provided in the form of a
metal sheet and assist in reinforcing the rigidity of the
electronic device. The conductive plate 1630 may be
used to block surrounding noise and disperse heat dis-
charged from peripheral heat-radiating components. For
example, the conductive plate 1630 may include at least
one of Cu, Al, SUS, or CLAD (e.g., a stack member in
which SUS and Al are alternately disposed). In another
example, the conductive plate 1630 may include other
alloy materials.

[0252] The conductive plate 1630 may include a first
planar portion 1631, a second planar portion 1632, and
a flexible portion 1633. In one embodiment, the first pla-
nar portion 1631, the second planar portion 1632, and
the flexible portion 1633 of the conductive plate 1630
may be integrated.

[0253] Inone embodiment, the first planar portion 1631
may face (e.g., overlap based on the z-axis) the first area
h1 of the display 1600. In one embodiment, the second
planar portion 1632 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 1600. In one
embodiment, the flexible portion 1633 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 1600.

[0254] According to the embodiment, the conductive
plate 1630 may be folded or unfolded together with the
display panel 1610 by means of at least a part of the
flexible portion 1633.

[0255] In one embodiment, a dumbbell type may be
defined when the display 1600 is folded.

[0256] Inthedisplay 1600 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1620 (e.g.,
the liquid metal plate) and the conductive plate 1630 are



47

provided to support the foldable display panel 1610 (e.g.,
the flexible display panel). Therefore, it is possible to pre-
vent the occurrence of folding marks and creases on the
display 1600 caused by the frequent folding/unfolding
operation and to improve the operation reliability of the
electronic device (e.g., the electronic device 101 in FIG.
1, the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4).

[0257] FIG. 17 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1700 illustrated in FIG. 17, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A may be omitted.
[0258] With reference to FIG. 17, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1700.
[0259] According to the embodiment, the display 1700
may include a display panel 1710 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1720 (e.g., the
metal plate 520 in FIGS. 5 and 6A), and a digitizer 1760.
[0260] In one embodiment, the display 1700 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1710 (e.g., based on the z-axis direction).

[0261] In one embodiment, the window, the POL, the
display panel 1710, the metal plate 1720, and the digitizer
1760 may be disposed in a space defined by the first
housing structure (e.g., the first housing structure 311 in
FIGS. 3A and 3B) and the second housing structure (e.g.,
the second housing structure 312 in FIGS. 3A and 3B).
For example, the window, the POL, the display panel
1710, the metal plate 1720, and the digitizer 1760 may
be disposed to traverse at least a part of the first surface
(e.g., the front surface of the electronic device, i.e., the
surface on which the screen is displayed when the elec-
tronic device is unfolded) of the first housing structure
(e.g., the first housing structure 311 in FIGS. 3A and 3B)
and at least a part of the first surface (e.g., the front sur-
face of the electronic device, i.e., the surface on which
the screen is displayed when the electronic device is un-
folded) of the second housing structure (e.g., the second
housing structure 312 in FIGS. 3A and 3B).

[0262] In one embodiment, the display 1700 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0263] Inone embodiment, the display panel 1710, the
metal plate 1720, and the digitizer 1760 may be attached
to one another by means of the adhesive members P1
and P2. For example, the adhesive members P1 and P2
may each include at least one of an optical clear adhesive
(OCA), a pressure sensitive adhesive (PSA), a thermally
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reactive bonding agent, thermoplastic polyurethane, a
general bonding agent, or a double-sided tape.

[0264] According to the embodiment, the metal plate
1720 may be disposed on a lower portion of the display
panel 1710 (e.g., based on the -z-axis direction).
[0265] In one embodiment, the metal plate 1720 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1720 may have substantially the same thickness.
In another embodiment, the metal plate 1720 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1720 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1720 may have a second thickness (e.g., about 12
um).

[0266] In one embodiment, the metal plate 1720 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1720 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1720 may include polymer. In one em-
bodiment, the metal plate 1720 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1720 may be about 1500 (nQ2.m) or higher. The high elec-
trical resistance of the metal plate 1720 may be advan-
tageous in transmitting a signal of the digitizer 1760 to
the digitizer pen (e.g., the stylus pen).

[0267] The metal plate 1720 may reinforce the rigidity
of the display panel 1710 and support the display panel
1710. The metal plate 1720 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1700 is folded or unfolded.
[0268] According to the embodiment, the digitizer 1760
may be disposed on a lower portion of the metal plate
1720 (e.g., based on the -z-axis direction). For example,
the digitizer 1760 may detect an input from the electro-
magnetic induction-type writing member. For example,
the digitizer 1760 may be formed as a single plate to
correspond to an entire area of the display panel 1710.
[0269] In one embodiment, a dumbbell type may be
defined when the display 1700 is folded.

[0270] Inthedisplay 1700 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1720 (e.g.,
the liquid metal plate) is provided to support the foldable
display panel 1710 (e.g., the flexible display panel).
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display 1700 caused by
the frequent folding/unfolding operation and to improve
the operation reliability of the electronic device (e.g., the
electronic device 101 in FIG. 1, the electronic device 300
in FIGS. 3A and 3B, or the electronic device 400 in FIG.
4).
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[0271] FIG. 18 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1800 illustrated in FIG. 18, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A may be omitted.
[0272] With reference to FIG. 18, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1800.
[0273] According to the embodiment, the display 1800
may include a display panel 1810 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 1820 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a first plate 1830
(e.g., FIG. 159] the first plate 1530), and a digitizer 1860.
[0274] In one embodiment, the display 1800 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1810 (e.g., based on the z-axis direction).

[0275] In one embodiment, the window, the POL, the
display panel 1810, the metal plate 1820, the first plate
1830, and the digitizer 1860 may be disposed in a space
defined by the first housing structure (e.g., the first hous-
ing structure 311 in FIGS. 3A and 3B) and the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B). For example, the window, the POL,
the display panel 1810, the metal plate 1820, the first
plate 1830, and the digitizer 1860 may be disposed to
traverse at least a part of the first surface (e.g., the front
surface of the electronic device, i.e., the surface on which
the screen is displayed when the electronic device is un-
folded) of the firsthousing structure (e.g., the firsthousing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0276] In one embodiment, the display 1800 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0277] Inone embodiment, the display panel 1810, the
metal plate 1820, the first plate 1830, and the digitizer
1860 may be attached to one another by means of the
adhesive members P1, P2, and P3. For example, the
adhesive members P1, P2, and P3 may each include at
least one of an optical clear adhesive (OCA), a pressure
sensitive adhesive (PSA), a thermally reactive bonding
agent, thermoplastic polyurethane, a general bonding
agent, or a double-sided tape.

[0278] According to the embodiment, the metal plate
1820 may be disposed on a lower portion of the display
panel 1810 (e.g., based on the -z-axis direction).
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[0279] In one embodiment, the metal plate 1820 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1820 may have substantially the same thickness.
In another embodiment, the metal plate 1820 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1820 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1820 may have a second thickness (e.g., about 12
um).

[0280] In one embodiment, the metal plate 1820 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1820 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1820 may include polymer. In one em-
bodiment, the metal plate 1820 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1820 may be about 1500 (nQ2.m) or higher. The high elec-
trical resistance of the metal plate 1820 may be advan-
tageous in transmitting a signal of the digitizer 1860 to
the digitizer pen (e.g., the stylus pen).

[0281] The metal plate 1820 may reinforce the rigidity
of the display panel 1810 and support the display panel
1810. The metal plate 1820 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1800 is folded or unfolded.
[0282] According to the embodiment, the first plate
1830 may be disposed on a lower portion of the metal
plate 1820 (e.g., based on the -z-axis direction). In one
embodiment, the first plate 1830 may be made of a non-
electrically conductive material (e.g., carbon fiber rein-
forced plastics (CFRP)), and the first plate 1830 may as-
sist in reinforcing the rigidity of the electronic device and
be used to block surrounding noise.

[0283] Inanotherembodiment, the first plate 1830 may
be provided in the form of a metal sheet and assist in
reinforcing the rigidity of the electronic device. The first
plate 1830 may be used to block surrounding noise and
disperse heat discharged from peripheral heat-radiating
components. For example, the first plate 1830 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the first plate 1830 may include other
alloy materials.

[0284] The first plate 1830 may include a first planar
portion 1831, asecond planar portion 1832, and aflexible
portion 1833. In one embodiment, the first planar portion
1831, the second planar portion 1832, and the flexible
portion 1833 of the first plate 1830 may be integrated.
[0285] Inone embodiment, the first planar portion 1831
may face (e.g., overlap based on the z-axis) the first area
h1 of the display 1800. In one embodiment, the second
planar portion 1832 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 1800. In one
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embodiment, the flexible portion 1833 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 1800.

[0286] According to the embodiment, the first plate
1830 may be folded or unfolded together with the display
panel 1810 by means of at least a part of the flexible
portion 1833.

[0287] In one embodiment, the digitizer 1860 may be
disposed on a lower portion of the first plate 1830 (e.g.,
based on the -z-axis direction). For example, the digitizer
1860 may detect an input from the electromagnetic in-
duction-type writing member. For example, the digitizer
1860 may include a first digitizer 1862 and a second dig-
itizer 1864. For example, the first digitizer 1862 and the
second digitizer 1864 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 1800. For example, the
first digitizer 1862 and the second digitizer 1864 may be
disposed to be spaced apart from each other by a width
of the flexible portion 1833 of the first plate 1830 or dis-
posed to be spaced apart from each other at a distance
smaller than the width of the flexible portion 1833.
[0288] Forexample, the first digitizer 1862 may be dis-
posed to face the first area h1 of the display 1800. The
second digitizer 1864 may be disposed to face the sec-
ond area h2 of the display 1800. For example, the digitizer
1860 may not be formed on the portion that faces the
flexible portion 1833 of the first plate 1830 (e.g., the por-
tion that faces the third area h3 of the display 1800).
[0289] In one embodiment, a dumbbell type may be
defined when the display 1800 is folded.

[0290] Inthe display 1800 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1820 (e.g.,
the liquid metal plate) and the first plate 1830 are provided
to support the foldable display panel 1810 (e.g., the flex-
ible display panel). Therefore, it is possible to prevent
the occurrence of folding marks and creases on the dis-
play 1800 caused by the frequent folding/unfolding op-
eration and to improve the operation reliability of the elec-
tronic device (e.g., the electronic device 101 in FIG. 1,
the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4).

[0291] FIG. 19is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 1900 illustrated in FIG. 19, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A may be omitted.
[0292] With reference to FIG. 19, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 1900.
[0293] According to the embodiment, the display 1900
may include a display panel 1910 (e.g., the display panel
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510 in FIGS. 5 and 6A), a metal plate 1920 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a first conductive
plate 1930 (e.g., the first conductive plate 530 in FIGS.
6A and 6B), and a second conductive plate 1940 (e.g.,
the second conductive plate 540 in FIGS. 5 and 6A).
[0294] In one embodiment, the display 1900 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 1910 (e.g., based on the z-axis direction).

[0295] In one embodiment, the window, the POL, the
display panel 1910, the metal plate 1920, the first con-
ductive plate 1930, and the second conductive plate 1940
may be disposed in a space defined by the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and the second housing structure (e.g., the
second housing structure 312 in FIGS. 3A and 3B). For
example, the window, the POL, the display panel 1910,
the metal plate 1920, the first conductive plate 1930, and
the second conductive plate 1940 may be disposed to
traverse at least a part of the first surface (e.g., the front
surface of the electronic device, i.e., the surface on which
the screen is displayed when the electronic device is un-
folded) of the first housing structure (e.g., the firsthousing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0296] In one embodiment, the display 1900 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0297] According to the embodiment, the metal plate
1920 may be disposed on a lower portion of the display
panel 1910 (e.g., based on the -z-axis direction).
[0298] In one embodiment, the metal plate 1920 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 1920 may have substantially the same thickness.
In another embodiment, the metal plate 1920 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 1920 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 1920 may have a second thickness (e.g., about 12
um).

[0299] In one embodiment, the metal plate 1920 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 1920 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 1920 may include polymer. In one em-
bodiment, the metal plate 1920 may have a modulus 70
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GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
1920 may be about 1500 (nQ2.m) or higher.

[0300] In case thatthe digitizer (e.g., the digitizer 1360
in FIG. 13) is applied to the display 1900, the high elec-
trical resistance of the metal plate 1920 may be advan-
tageous in transmitting a signal of the digitizer (e.g., the
digitizer 1360 in FIG. 13) to the digitizer pen (e.g., the
stylus pen).

[0301] The metal plate 1920 may reinforce the rigidity
of the display panel 1910 and support the display panel
1910. The metal plate 1920 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 1900 is folded or unfolded.
[0302] According to the embodiment, the first conduc-
tive plate 1930 may be disposed on a lower portion of
the metal plate 1920 (e.g., based on the -z-axis direction).
The first conductive plate 1930 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 1930
may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
nents. For example, the first conductive plate 1930 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., astack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 1930 may
include other alloy materials.

[0303] The first conductive plate 1930 may include a
first planar portion 1931, a second planar portion 1932,
and a flexible portion 1933. In one embodiment, the first
planar portion 1931, the second planar portion 1932, and
the flexible portion 1933 of the first conductive plate 1930
may be integrated.

[0304] Inoneembodiment, the first planar portion 1931
may face (e.g., overlap based on the z-axis) the firstarea
h1 of the display 1900. In one embodiment, the second
planar portion 1932 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 1900. In one
embodiment, the flexible portion 1933 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 1900.

[0305] According to the embodiment, the first conduc-
tive plate 1930 may be folded or unfolded together with
the display panel 1910 by means of at least a part of the
flexible portion 1933.

[0306] In one embodiment, the second conductive
plate 1940 may be disposed on a lower portion of the
first conductive plate 1930 (e.g., based on the -z-axis
direction).

[0307] In one embodiment, the second conductive
plate 1940 may include a first portion 1942 and a second
portion 1944. For example, the first portion 1942 may
face (e.g., overlap based on the z-axis) the first area h1
of the display 1900. The second portion 1944 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 1900. For example, the second conductive
plate 1940 may not be formed on the portion that faces
(e.g., overlaps based on the z-axis) the flexible portion
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1933 of the first conductive plate 1930 (e.g., the portion
that faces the third area h3 of the display 1900).

[0308] In one embodiment, the first portion 1942 and
the second portion 1944 of the second conductive plate
1940 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 1942 and the second portion 1944 of the second
conductive plate 1940 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 1900. For example, the
first portion 1942 and the second portion 1944 of the sec-
ond conductive plate 1940 may be disposed to be spaced
apart from each other by a width of the flexible portion
1933 of the first conductive plate 1930 or disposed to be
spaced apart from each other at a distance smaller than
the width of the flexible portion 1933.

[0309] In one embodiment, because the first portion
1942 and the second portion 1944 of the second con-
ductive plate 1940 are separated, a U type may be de-
fined when the display 1900 is folded.

[0310] In one embodiment, the second conductive
plate 1940 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The second conductive plate 1940 may be used to
support the first conductive plate 1930 and disperse heat
discharged from peripheral heat-radiating components.
For example, the second conductive plate 1940 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the second conductive plate 1940
may include other alloy materials.

[0311] Inone embodiment, the display panel 1910, the
metal plate 1920, the first conductive plate 1930, and the
second conductive plate 1940 may be attached to one
another by means of adhesive members P1, P2, and P3.
For example, the adhesive members P1, P2, and P3 may
each include at least one of an optical clear adhesive
(OCA), a pressure sensitive adhesive (PSA), a thermally
reactive bonding agent, thermoplastic polyurethane, a
general bonding agent, or a double-sided tape.

[0312] In one embodiment, the first adhesive member
P1 may be disposed between a lower portion of the dis-
play panel 1910 and an upper portion of the metal plate
1920 and join the display panel 1910 and the metal plate
1920. For example, the first adhesive member P1 may
be formed with a uniform thickness in an overall area of
the display panel 1910 and an overall area of the metal
plate 1920.

[0313] Inoneembodiment, the second adhesive mem-
ber P2 may be disposed between a lower portion of the
metal plate 1920 and an upper portion of the first con-
ductive plate 1930 and join the metal plate 1920 and the
first conductive plate 1930. For example, the second ad-
hesive member P2 may include a first portion P2a and a
second portion P2b. The first portion P2a of the second
adhesive member P2 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 1900. The sec-
ond portion P2b of the second adhesive member P2 may
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face (e.g., overlap based on the z-axis) the second area
h2 of the display 1900. The second adhesive member
P2 may not be formed on a portion h3a that faces (e.g.,
overlaps based on the z-axis) the flexible portion 1933
ofthefirstconductive plate 1930 (e.g., a portion that faces
the third area h3 of the display 1900).

[0314] Inone embodiment, the third adhesive member
P3 may be disposed between a lower portion of the first
conductive plate 1930 and an upper portion of the second
conductive plate 1940 and join the first conductive plate
1930 and the second conductive plate 1940. For exam-
ple, the third adhesive member P3 may include a first
portion P3a, a second portion P3b, and a third portion
P3c. For example, the first portion P3a of the third adhe-
sive member P3 may face (e.g., overlap based on the z-
axis) the first area h1 of the display 1900. The second
portion P3b of the third adhesive member P3 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 1900. The third portion P3c of the third
adhesive member P3 may face (e.g., overlap based on
the z-axis) the third area h3 of the display 1900 (e.g., the
flexible portion 1933 of the first conductive plate 1930).
[0315] For example, the first portion P3a and the sec-
ond portion P3b of the third adhesive member P3 may
each have a first thickness, and the third portion P3c of
the third adhesive member P3 may have a second thick-
ness smaller than the first thickness. The third adhesive
member P3 may be attached to the entire lower surface
of the first conductive plate 1930. The third adhesive
member P3 may not be attached to an area of at least a
part of the second conductive plate 1940. The third ad-
hesive member P3 may not be formed in a portion 1946
where the first portion 1942 and the second portion 1944
of the second conductive plate 1940 are separated.
[0316] Inthedisplay 1900 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the second adhesive member P2 is not
formed in the portion h3a that faces the flexible portion
1933 of the first conductive plate 1930 in the folding area
(e.g., the third area h3), such that the thickness of the
third portion P3c of the third adhesive member P3 may
be reduced, and the stress caused by the folding/unfold-
ing operation may be reduced.

[0317] Inthedisplay 1900 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 1920 (e.g.,
the liquid metal plate) and the plurality of conductive
plates 1930 and 1940 are provided to support the foldable
display panel 1910 (e.g., the flexible display panel).
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display 1900 caused by
the frequent folding/unfolding operation and to improve
the operation reliability of the electronic device (e.g., the
electronic device 101 in FIG. 1, the electronic device 300
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in FIGS. 3A and 3B, or the electronic device 400 in FIG.
4).

[0318] FIG. 20 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2000 illustrated in FIG. 20, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A and/or the display 1900
in FIG. 19 may be omitted.

[0319] With reference to FIG. 20, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2000.
[0320] According to the embodiment, the display 2000
may include a display panel 2010 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 2020 (e.g., the
metal plate 1920 in FIG. 19), a first conductive plate 2030
(e.g., the first conductive plate 530 in FIGS. 6A and 6B),
and a second conductive plate 2040 (e.g., the second
conductive plate 540 in FIGS. 5 and 6A).

[0321] In one embodiment, the display 2000 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2010 (e.g., based on the z-axis direction).

[0322] In one embodiment, the window, the POL, the
display panel 2010, the metal plate 2020, the first con-
ductive plate 2030, and the second conductive plate 2040
may be disposed in a space defined by the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and the second housing structure (e.g., the
second housing structure 312 in FIGS. 3A and 3B). For
example, the window, the POL, the display panel 2010,
the metal plate 2020, the first conductive plate 2030, and
the second conductive plate 2040 may be disposed to
traverse at least a part of the first surface (e.g., the front
surface of the electronic device, i.e., the surface on which
the screen is displayed when the electronic device is un-
folded) of the first housing structure (e.g., the firsthousing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0323] In one embodiment, the display 2000 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0324] According to the embodiment, the metal plate
2020 may be disposed on a lower portion of the display
panel 2010 (e.g., based on the -z-axis direction).
[0325] In one embodiment, the metal plate 2020 may
include a first portion 2022, a second portion 2024, and
a third portion 2026. The third portion 2026 may be dis-
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posed between the first portion 2022 and the second por-
tion 2024. For example, the first portion 2022 of the metal
plate 2020 may face (e.g., overlap based on the z-axis)
the first area h1 of the display 2000. The second portion
2024 of the metal plate 2020 may face (e.g., overlap
based on the z-axis) the second area h2 of the display
2000. The third portion 2026 of the metal plate 2020 may
face (e.g., overlap based on the z-axis) the third area h3
of the display 2000.

[0326] In one embodiment, the metal plate 2020 may
include liquid metal and have a thickness of about 12 um
to 35 um. For example, the first portion 2022 and the
second portion 2024 of the metal plate 2020 may each
have a first thickness (e.g., about 35 um). The third por-
tion 2026 of the metal plate 2020 (e.g., the portion that
faces a flexible portion 2033 of the first conductive plate
2030) may have a second thickness (e.g., about 12 um)
smaller than the first thickness (e.g., about 35 um).
[0327] In one embodiment, the metal plate 2020 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2020 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2020 may include polymer. In one em-
bodiment, the metal plate 2020 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2020 may be about 1500 (nQ2.m) or higher.

[0328] In case that the digitizer (e.g., the digitizer 1360
in FIG. 13) is applied to the display 2000, the high elec-
trical resistance of the metal plate 2020 may be advan-
tageous in transmitting a signal of the digitizer (e.g., the
digitizer 1360 in FIG. 13) to the digitizer pen (e.g., the
stylus pen).

[0329] The metal plate 2020 may reinforce the rigidity
of the display panel 2010 and support the display panel
2010. The metal plate 2020 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2000 is folded or unfolded.
[0330] According to the embodiment, the first conduc-
tive plate 2030 may be disposed on a lower portion of
the metal plate 2020 (e.g., based on the -z-axis direction).
The first conductive plate 2030 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 2030
may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
nents. For example, the first conductive plate 2030 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., astack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 2030 may
include other alloy materials.

[0331] The first conductive plate 2030 may include a
first planar portion 2031, a second planar portion 2032,
and the flexible portion 2033. In one embodiment, the
first planar portion 2031, the second planar portion 2032,
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and the flexible portion 2033 of the first conductive plate
2030 may be integrated.

[0332] Inoneembodiment,the firstplanar portion 2031
may face (e.g., overlap based on the z-axis) the first area
h1 of the display 2000. In one embodiment, the second
planar portion 2032 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 2000. In one
embodiment, the flexible portion 2033 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 2000.

[0333] According to the embodiment, the first conduc-
tive plate 2030 may be folded or unfolded together with
the display panel 2010 by means of at least a part of the
flexible portion 2033.

[0334] In one embodiment, the second conductive
plate 2040 may be disposed on a lower portion of the
first conductive plate 2030 (e.g., based on the -z-axis
direction).

[0335] In one embodiment, the second conductive
plate 2040 may include a first portion 2042 and a second
portion 2044. For example, the first portion 2042 may
face (e.g., overlap based on the z-axis) the first area h1
of the display 2000. The second portion 2044 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2000. For example, the second conductive
plate 2040 may not be formed on the portion that faces
(e.g., overlaps based on the z-axis) the flexible portion
2033 of the first conductive plate 2030 (e.g., the portion
that faces the third area h3 of the display 2000).

[0336] In one embodiment, the flexible portion 2033
may include a plurality of openings (e.g., the plurality of
openings 5331 (e.g., slits) in FIG. 6B). For example, the
widths andintervals of the plurality of openings (e.g., slits)
may be variably configured on the basis of the strain ratio
of the folding area (e.g., the third area h3).

[0337] In one embodiment, the first portion 2042 and
the second portion 2044 of the second conductive plate
2040 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 2042 and the second portion 2044 of the second
conductive plate 2040 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 2000. For example, the
first portion 2042 and the second portion 2044 of the sec-
ond conductive plate 2040 may be disposed to be spaced
apart from each other by a width of the flexible portion
2033 of the first conductive plate 2030 or disposed to be
spaced apart from each other at a distance smaller than
the width of the flexible portion 2033.

[0338] In one embodiment, because the first portion
2042 and the second portion 2044 of the second con-
ductive plate 2040 are separated, a U type may be de-
fined when the display 2000 is folded.

[0339] In one embodiment, the second conductive
plate 2040 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The second conductive plate 2040 may be used to
support the first conductive plate 2030 and disperse heat
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discharged from peripheral heat-radiating components.
For example, the second conductive plate 2040 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the second conductive plate 2040
may include other alloy materials.

[0340] Inone embodiment, the display panel 2010, the
metal plate 2020, the first conductive plate 2030, and the
second conductive plate 2040 may be attached to one
another by means of adhesive members P1, P2, and P3.
For example, the adhesive members P1, P2, and P3 may
each include at least one of an optical clear adhesive
(OCA), a pressure sensitive adhesive (PSA), a thermally
reactive bonding agent, thermoplastic polyurethane, a
general bonding agent, or a double-sided tape.

[0341] In one embodiment, the first adhesive member
P1 may be disposed between a lower portion of the dis-
play panel 2010 and an upper portion of the metal plate
2020 and join the display panel 2010 and the metal plate
2020. For example, the first adhesive member P1 may
be formed with a uniform thickness in an overall area of
the display panel 2010 and an overall area of the metal
plate 2020.

[0342] Inone embodiment, the second adhesive mem-
ber P2 may be disposed between a lower portion of the
metal plate 2020 and an upper portion of the first con-
ductive plate 2030 and join the metal plate 2020 and the
first conductive plate 2030. For example, the second ad-
hesive member P2 may include a first portion P2a and a
second portion P2b. The first portion P2a of the second
adhesive member P2 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 2000. The sec-
ond portion P2b of the second adhesive member P2 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 2000. The second adhesive member
P2 may not be formed on a portion h3a that faces (e.g.,
overlaps based on the z-axis) the flexible portion 2033
ofthefirstconductive plate 2030 (e.g., a portion that faces
the third area h3 of the display 2000).

[0343] Inone embodiment, the third adhesive member
P3 may be disposed between a lower portion of the first
conductive plate 2030 and an upper portion of the second
conductive plate 2040 and join the first conductive plate
2030 and the second conductive plate 2040. For exam-
ple, the third adhesive member P3 may include a first
portion P3a, a second portion P3b, and a third portion
P3c. For example, the first portion P3a of the third adhe-
sive member P3 may face (e.g., overlap based on the z-
axis) the first area h1 of the display 2000. The second
portion P3b of the third adhesive member P3 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2000. The third portion P3c of the third
adhesive member P3 may face (e.g., overlap based on
the z-axis) the third area h3 of the display 2000 (e.g., the
flexible portion 2033 of the first conductive plate 2030).
[0344] For example, the first portion P3a and the sec-
ond portion P3b of the third adhesive member P3 may
each have a first thickness, and the third portion P3c of
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the third adhesive member P3 may have a second thick-
ness smaller than the first thickness. The third adhesive
member P3 may be attached to the entire lower surface
of the first conductive plate 2030. The third adhesive
member P3 may not be attached to an area of at least a
part of the second conductive plate 2040. The third ad-
hesive member P3 may not be formed in a portion 2046
where the first portion 2042 and the second portion 2044
of the second conductive plate 2040 are separated.
[0345] Inthedisplay 2000 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the second adhesive member P2 is not
formed in the portion h3a that faces the flexible portion
2033 of the first conductive plate 2030 in the folding area
(e.g., the third area h3), such that the thickness of the
third portion P3c of the third adhesive member P3 may
be reduced, and the stress caused by the folding/unfold-
ing operation may be reduced. In addition, in the display
2000 of the electronic device (e.g., the electronic device
101 in FIG. 1, the electronic device 300 in FIGS. 3A and
3B, or the electronic device 400 in FIG. 4) according to
various embodiments of the present disclosure, the thick-
ness of the third portion 2026 of the metal plate 2020 in
the folding area (e.g., the third area h3) may be reduced,
and the stress caused by the folding/unfolding operation
may be reduced.

[0346] Inthedisplay 2000 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2020 (e.g.,
the liquid metal plate) and the plurality of conductive
plates 2030 and 2040 are provided to support the foldable
display panel 2010 (e.g., the flexible display panel).
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display 2000 caused by
the frequent folding/unfolding operation and to improve
the operation reliability of the electronic device (e.g., the
electronic device 101 in FIG. 1, the electronic device 300
in FIGS. 3A and 3B, or the electronic device 400 in FIG.
4).

[0347] FIG. 21 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2100 illustrated in FIG. 21, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A, the display 1900 in
FIG. 19, and/or the display 2000 in FIG. 20 may be omit-
ted.

[0348] With reference to FIG. 21, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2100.
[0349] According to the embodiment, the display 2100
may include a display panel 2110 (e.g., the display panel
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510 in FIGS. 5 and 6A), a metal plate 2120 (e.g., the
metal plate 2020 in FIG. 20), a first conductive plate 2130
(e.g., the first conductive plate 530 in FIGS. 6A and 6B
or the first conductive plate 2030 in FIG. 20), and a sec-
ond conductive plate 2140 (e.g., the second conductive
plate 540 in FIGS. 5 and 6A or the second conductive
plate 2040 in FIG. 20).

[0350] In one embodiment, the display 2100 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2110 (e.g., based on the z-axis direction).

[0351] In one embodiment, the window, the POL, the
display panel 2110, the metal plate 2120, the first con-
ductive plate 2130, and the second conductive plate 2140
may be disposed in a space defined by the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and the second housing structure (e.g., the
second housing structure 312 in FIGS. 3A and 3B). For
example, the window, the POL, the display panel 2110,
the metal plate 2120, the first conductive plate 2130, and
the second conductive plate 2140 may be disposed to
traverse at least a part of the first surface (e.g., the front
surface of the electronic device, i.e., the surface on which
the screen is displayed when the electronic device is un-
folded) of the first housing structure (e.g., the firsthousing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0352] In one embodiment, the display 2100 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0353] According to the embodiment, the metal plate
2120 may be disposed on a lower portion of the display
panel 2110 (e.g., based on the -z-axis direction).
[0354] In one embodiment, the metal plate 2120 may
include a first portion 2122, a second portion 2124, and
a third portion 2126. The third portion 2126 may be dis-
posed between the first portion 2122 and the second por-
tion 2124. For example, the first portion 2122 of the metal
plate 2120 may face (e.g., overlap based on the z-axis)
the first area h1 of the display 2100. The second portion
2124 of the metal plate 2120 may face (e.g., overlap
based on the z-axis) the second area h2 of the display
2100. The third portion 2126 of the metal plate 2120 may
face (e.g., overlap based on the z-axis) the third area h3
of the display 2100. For example, a plurality of grooves
2128 may be formed in the third portion 2126 of the metal
plate 2120. For example, the first portion 2122 and sec-
ond portion 2144 of the metal plate 2120 may each have
a first thickness. Because the plurality of grooves 2128
is formed in the third portion 2126 of the metal plate 2120,
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at least a part of the third portion 2126 may be formed to
be thinner than the first portion 2122 and second portion
2144,

[0355] In one embodiment, the metal plate 2120 may
include liquid metal and have a thickness of about 12 um
to 35 um. For example, the first portion 2122 and the
second portion 2124 of the metal plate 2120 may each
have a first thickness (e.g., about 35 um). In the third
portion 2126 of the metal plate 2120 (e.g., the portion
that faces a flexible portion 2133 of the first conductive
plate 2130), the portion, in which the plurality of grooves
2128isformed, may have a second thickness (e.g., about
12 um) smaller than the first thickness (e.g., about 35
um).

[0356] Inoneembodiment, the intervals andthickness-
es of the plurality of grooves 2128 may be constant. In
another embodiment, the intervals and thicknesses of
the plurality of grooves 2128 may be different from one
another. For example, as the distance from the first por-
tion 2122 decreases, the interval between at least some
of the plurality of grooves 2128 may decrease, and the
thickness of at least some of the plurality of grooves 2128
may decrease. For example, as the distance from the
second portion 2124 decreases, the interval between at
least some of the plurality of grooves 2128 may decrease,
and the thickness of at least some of the plurality of
grooves 2128 may decrease.

[0357] Inone embodiment, the shape, in which the first
portion 2122, the second portion 2124, and the third por-
tion 2126 of the metal plate 2120 of the display 2100
have different thicknesses, may also be applied to an-
other layer (e.g., the first conductive plate 2130) of the
display 2100. For example, a first planar portion 2131, a
second planar portion 2132, and the flexible portion 2133
of thefirst conductive plate 2130 may have different thick-
nesses. In addition, the thicknesses of the first planar
portion 2131, the second planar portion 2132, and the
flexible portion 2133 may be different from one another.
[0358] In one embodiment, the metal plate 2120 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2120 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2120 may include polymer. In one em-
bodiment, the metal plate 2120 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2020 may be about 1500 (nQ2.m) or higher.

[0359] Incase thatthe digitizer (e.g., the digitizer 1360
in FIG. 13) is applied to the display 2100, the high elec-
trical resistance of the metal plate 2120 may be advan-
tageous in transmitting a signal of the digitizer (e.g., the
digitizer 1360 in FIG. 13) to the digitizer pen (e.g., the
stylus pen).

[0360] The metal plate 2120 may reinforce the rigidity
of the display panel 2110 and support the display panel
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2110. The metal plate 2120 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2100 is folded or unfolded.
[0361] According to the embodiment, the first conduc-
tive plate 2130 may be disposed on a lower portion of
the metal plate 2120 (e.g., based on the -z-axis direction).
The first conductive plate 2130 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 2130
may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
nents. For example, the first conductive plate 2130 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., astack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 2130 may
include other alloy materials.

[0362] The first conductive plate 2130 may include the
first planar portion 2131, the second planar portion 2132,
and the flexible portion 2133. In one embodiment, the
first planar portion 2131, the second planar portion 2132,
and the flexible portion 2133 of the first conductive plate
2130 may be integrated.

[0363] Inoneembodiment, the first planar portion 2131
may face (e.g., overlap based on the z-axis) the firstarea
h1 of the display 2100. In one embodiment, the second
planar portion 2132 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 2100. In one
embodiment, the flexible portion 2133 may face (e.g.,
overlap based on the z-axis) the third area h3 of the dis-
play 2100.

[0364] According to the embodiment, the first conduc-
tive plate 2130 may be folded or unfolded together with
the display panel 2110 by means of at least a part of the
flexible portion 2133.

[0365] In one embodiment, the second conductive
plate 2140 may be disposed on a lower portion of the
first conductive plate 2130 (e.g., based on the -z-axis
direction).

[0366] In one embodiment, the second conductive
plate 2140 may include a first portion 2142 and a second
portion 2144. For example, the first portion 2142 may
face (e.g., overlap based on the z-axis) the first area h1
of the display 2100. The second portion 2144 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2100. For example, the second conductive
plate 2140 may not be formed on the portion that faces
(e.g., overlaps based on the z-axis) the flexible portion
2133 of the first conductive plate 2130 (e.g., the portion
that faces the third area h3 of the display 2100).

[0367] In one embodiment, the first portion 2142 and
the second portion 2144 of the second conductive plate
2140 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 2142 and the second portion 2144 of the second
conductive plate 2140 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 2100. For example, the
first portion 2142 and the second portion 2144 of the sec-
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ond conductive plate 2140 may be disposed to be spaced
apart from each other by a width of the flexible portion
2133 of the first conductive plate 2130 or disposed to be
spaced apart from each other at a distance smaller than
the width of the flexible portion 2133.

[0368] In one embodiment, because the first portion
2142 and the second portion 2144 of the second con-
ductive plate 2140 are separated, a U type may be de-
fined when the display 2100 is folded.

[0369] In one embodiment, the second conductive
plate 2140 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The second conductive plate 2140 may be used to
support the first conductive plate 2130 and disperse heat
discharged from peripheral heat-radiating components.
For example, the second conductive plate 2140 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the second conductive plate 2140
may include other alloy materials.

[0370] Inone embodiment, the display panel 2110, the
metal plate 2120, the first conductive plate 2130, and the
second conductive plate 2140 may be attached to one
another by means of adhesive members P1, P2, and P3.
For example, the adhesive members P1, P2, and P3 may
each include at least one of an optical clear adhesive
(OCA), a pressure sensitive adhesive (PSA), a thermally
reactive bonding agent, thermoplastic polyurethane, a
general bonding agent, or a double-sided tape.

[0371] In one embodiment, the first adhesive member
P1 may be disposed between a lower portion of the dis-
play panel 2110 and an upper portion of the metal plate
2120 and join the display panel 2110 and the metal plate
2120. For example, the first adhesive member P1 may
be formed with a uniform thickness in an overall area of
the display panel 2110 and an overall area of the metal
plate 2120.

[0372] Inone embodiment, the second adhesive mem-
ber P2 may be disposed between a lower portion of the
metal plate 2120 and an upper portion of the first con-
ductive plate 2130 and join the metal plate 2120 and the
first conductive plate 2130. For example, the second ad-
hesive member P2 may include a first portion P2a and a
second portion P2b. The first portion P2a of the second
adhesive member P2 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 2100. The sec-
ond portion P2b of the second adhesive member P2 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 2100. The second adhesive member
P2 may not be formed on a portion h3a that faces (e.g.,
overlaps based on the z-axis) the flexible portion 2133
ofthefirstconductive plate 2130 (e.g., aportion that faces
the third area h3 of the display 2000).

[0373] Inone embodiment, the third adhesive member
P3 may be disposed between a lower portion of the first
conductive plate 2130 and an upper portion of the second
conductive plate 2140 and join the first conductive plate
2130 and the second conductive plate 2140. For exam-
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ple, the third adhesive member P3 may include a first
portion P3a, a second portion P3b, and a third portion
P3c. For example, the first portion P3a of the third adhe-
sive member P3 may face (e.g., overlap based on the z-
axis) the first area h1 of the display 2100. The second
portion P3b of the third adhesive member P3 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2100. The third portion P3c of the third
adhesive member P3 may face (e.g., overlap based on
the z-axis) the third area h3 of the display 2100 (e.g., the
flexible portion 2133 of the first conductive plate 2130).
[0374] For example, the first portion P3a and the sec-
ond portion P3b of the third adhesive member P3 may
each have a first thickness, and the third portion P3c of
the third adhesive member P3 may have a second thick-
ness smaller than the first thickness. The third adhesive
member P3 may be attached to the lower surface of the
first conductive plate 2130. The third adhesive member
P3 may not be attached to an area of at least a part of
the second conductive plate 2140. The third adhesive
member P3 may not be formed in a portion 2146 where
the first portion 2142 and the second portion 2144 of the
second conductive plate 2140 are separated.

[0375] Inthedisplay 2100 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the second adhesive member P2 is not
formed in the portion h3a that faces the flexible portion
2033 of the first conductive plate 2030 in the folding area
(e.g., the third area h3), such that the thickness of the
third portion P3c of the third adhesive member P3 may
be reduced, and the stress caused by the folding/unfold-
ing operation may be reduced. In addition, in the display
2100 of the electronic device (e.g., the electronic device
101 in FIG. 1, the electronic device 300 in FIGS. 3A and
3B, or the electronic device 400 in FIG. 4) according to
various embodiments of the present disclosure, the thick-
ness of at least a part of the third portion 2126 of the
metal plate 2020 in the folding area (e.g., the third area
h3) may be reduced, and the stress caused by the fold-
ing/unfolding operation may be reduced.

[0376] Inthedisplay 2100 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2120 (e.g.,
the liquid metal plate) and the plurality of conductive
plates 2130 and 2140 are provided to support the foldable
display panel 2110 (e.g., the flexible display panel).
Therefore, itis possible to prevent the occurrence of fold-
ing marks and creases on the display 2100 caused by
the frequent folding/unfolding operation and to improve
the operation reliability of the electronic device (e.g., the
electronic device 101 in FIG. 1, the electronic device 300
in FIGS. 3A and 3B, or the electronic device 400 in FIG.
4).

[0377] FIG. 22 is a cross-sectional view illustrating the
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layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2200 illustrated in FIG. 22, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A, the display 1300 in
FIG. 13, the display 1400in FIG. 14, and the display 1500
in FIG. 15 may be omitted.

[0378] With reference to FIG. 22, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2200.
[0379] According to the embodiment, the display 2200
may include a display panel 2210 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 2220 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a first conductive
plate 2230 (e.g., the first conductive plate 530 in FIGS.
6A and 6B), a second conductive plate 2240 (e.g., the
second conductive plate 540 in FIGS. 5 and 6A), and a
heat dissipation plate 2270.

[0380] In one embodiment, the display 2200 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2210 (e.g., based on the z-axis direction).

[0381] In one embodiment, the window, the POL, the
display panel 2210, the metal plate 2220, the first con-
ductive plate 2230, the second conductive plate 2240,
and the heat dissipation plate 2270 may be disposed in
a space defined by the first housing structure (e.g., the
first housing structure 311 in FIGS. 3A and 3B) and the
second housing structure (e.g., the second housing
structure 312 in FIGS. 3A and 3B). For example, the win-
dow, the POL, the display panel 2210, the metal plate
2220, the first conductive plate 2230, the second con-
ductive plate 2240, and the heat dissipation plate 2270
may be disposed to traverse at least a part of the first
surface (e.g., the front surface of the electronic device,
i.e., the surface on which the screen is displayed when
the electronic device is unfolded) of the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and at least a part of the first surface (e.g.,
the front surface of the electronic device, i.e., the surface
on which the screen is displayed when the electronic de-
vice is unfolded) of the second housing structure (e.g.,
the second housing structure 312 in FIGS. 3A and 3B).
[0382] In one embodiment, the display 2200 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0383] According to the embodiment, the metal plate
2220 and the heat dissipation plate 2270 may be dis-
posed on a lower portion of the display panel 2210 (e.g.,
based on the -z-axis direction).

[0384] In one embodiment, the metal plate 2220 and
the heat dissipation plate 2270 may be positioned sub-



67

stantially on the same plane.

[0385] In one embodiment, the metal plate 2220 may
face the third area h3 of the display 2200. For example,
the metal plate 2220 may be positioned to overlap a flex-
ible portion 2233 of the first conductive plate 2230.
[0386] In one embodiment, the metal plate 2220 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 2220 may have substantially the same thickness.
In another embodiment, the metal plate 2220 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 2220 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 2220 may have a second thickness (e.g., about 12
um).

[0387] In one embodiment, the metal plate 2220 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2220 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2220 may include polymer. In one em-
bodiment, the metal plate 2220 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2220 may be about 1500 (nQ2.m) or higher.

[0388] In case that the digitizer (e.g., the digitizer 1360
in FIG. 13) is applied to the display 2200, the high elec-
trical resistance of the metal plate 2220 may be advan-
tageous in transmitting a signal of the digitizer (e.g., the
digitizer 1360 in FIG. 13) to the digitizer pen (e.g., the
stylus pen).

[0389] The metal plate 2220 may reinforce the rigidity
of the display panel 2210 and support the display panel
2210. The metal plate 2220 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2200 is folded or unfolded.
[0390] In one embodiment, the heat dissipation plate
2270 may be disposed to surround the metal plate 2220.
The heat dissipation plate 2270 may include afirst portion
2272 and a second portion 2274. For example, the first
portion 2272 of the heat dissipation plate 2270 may face
(e.g., overlap based on the z-axis) the first area h1 of the
display 2200. The second portion 2274 of the heat dis-
sipation plate 2270 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 2200. The heat
dissipation plate 2270 may disperse heat discharged
from peripheral heat-radiating components.

[0391] According to the embodiment, the first conduc-
tive plate 2230 may be disposed on a lower portion of
the metal plate 2220 and a lower portion of the heat dis-
sipation plate 2270 (e.g., based on the -z-axis direction).
The first conductive plate 2230 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 2230
may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
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nents. For example, the first conductive plate 2230 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 2230 may
include other alloy materials.

[0392] In one embodiment, the first conductive plate
2230 may include a first planar portion 2231, a second
planar portion 2232, and the flexible portion 2233. In one
embodiment, the first planar portion 2231, the second
planar portion 2232, and the flexible portion 2233 of the
first conductive plate 2230 may be integrated.

[0393] Inoneembodiment, the first planar portion 2231
of the first conductive plate 2230 may face (e.g., overlap
based on the z-axis) the first area h1 of the display 1900.
For example, the first planar portion 2231 may face (e.g.,
overlap based on the z-axis) the first portion 2272 of the
heat dissipation plate 2270.

[0394] In one embodiment, the second planar portion
2232 of the first conductive plate 2230 may face the sec-
ond area h2 of the display 2200. For example, the second
planar portion 2232 may face the second portion 2274
of the heat dissipation plate 2270.

[0395] Inone embodiment, the flexible portion 2233 of
the first conductive plate 2230 may face the third area
h3 of the display 2200. For example, the flexible portion
2233 may face the metal plate 2220.

[0396] According to the embodiment, the first conduc-
tive plate 2230 may be folded or unfolded together with
the display panel 2210 by means of at least a part of the
flexible portion 2233.

[0397] In one embodiment, the second conductive
plate 2240 may be disposed on a lower portion of the
first conductive plate 2230 (e.g., based on the -z-axis
direction).

[0398] In one embodiment, the second conductive
plate 2240 may include a first portion 2242 and a second
portion 2244. For example, the first portion 2242 may
face (e.g., overlap based on the z-axis) the first area h1
of the display 22900. The second portion 2244 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2200. For example, the second conductive
plate 2240 may not be formed on the portion that faces
(e.g., overlaps based on the z-axis) the flexible portion
2233 of the first conductive plate 2230 (e.g., the portion
that faces the third area h3 of the display 2200).

[0399] In one embodiment, the first portion 2242 and
the second portion 2244 of the second conductive plate
2240 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 2242 and the second portion 2244 of the second
conductive plate 2240 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 2200. For example, the
first portion 2242 and the second portion 2244 of the sec-
ond conductive plate 2240 may be disposed to be spaced
apart from each other by a width of the flexible portion
2233 of the first conductive plate 2230 or disposed to be
spaced apart from each other at a distance smaller than
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the width of the flexible portion 2233.

[0400] In one embodiment, because the first portion
2242 and the second portion 2244 of the second con-
ductive plate 2240 are separated, a U type may be de-
fined when the display 2200 is folded.

[0401] In one embodiment, the second conductive
plate 2240 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The second conductive plate 2240 may be used to
support the first conductive plate 2230 and disperse heat
discharged from peripheral heat-radiating components.
For example, the second conductive plate 2240 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the second conductive plate 2240
may include other alloy materials.

[0402] Inone embodiment, the display panel 2210, the
metal plate 2220, the heat dissipation plate 2270, the first
conductive plate 2230, and the second conductive plate
2240 may be attached to one another by means of the
adhesive members P1, P2, and P3. For example, the
adhesive members P1, P2, and P3 may each include at
least one of an optical clear adhesive (OCA), a pressure
sensitive adhesive (PSA), a thermally reactive bonding
agent, thermoplastic polyurethane, a general bonding
agent, or a double-sided tape.

[0403] In one embodiment, the first adhesive member
P1 may be disposed between a lower portion of the dis-
play panel 2210, an upper portion of the metal plate 2220,
and an upper portion of the heat dissipation plate 2270
and join the display panel 2210, the metal plate 2220,
and the heat dissipation plate 2270. For example, the
first adhesive member P1 may be formed with a uniform
thickness in an overall area of the display panel 2210,
an overall area of the metal plate 2220, and an overall
area of the heat dissipation plate 2270.

[0404] Inoneembodiment, the second adhesive mem-
ber P2 may be disposed between a lower portion of the
heat dissipation plate 2270 and an upper portion of the
first conductive plate 2230 and join the heat dissipation
plate 2270 and the first conductive plate 2230. For ex-
ample, the second adhesive member P2 may include a
first portion P2a and a second portion P2b. The first por-
tion P2a of the second adhesive member P2 may face
(e.g., overlap based on the z-axis) the first area h1 of the
display 2200. The second portion P2b of the second ad-
hesive member P2 may face (e.g., overlap based on the
z-axis) the second area h2 of the display 2200. The sec-
ond adhesive member P2 may not be formed on a portion
h3a that faces (e.g., overlaps based on the z-axis) the
flexible portion 2233 of the first conductive plate 2230
(e.g., a portion that faces the third area h3 of the display
2200).

[0405] Inone embodiment, the third adhesive member
P3 may be disposed between a lower portion of the first
conductive plate 2230 and an upper portion of the second
conductive plate 2240 and join the first conductive plate
2230 and the second conductive plate 2240. For exam-
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ple, the third adhesive member P3 may include a first
portion P3a, a second portion P3b, and a third portion
P3c. For example, the first portion P3a of the third adhe-
sive member P3 may face (e.g., overlap based on the z-
axis) the first area h1 of the display 2200. The second
portion P3b of the third adhesive member P3 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2200. The third portion P3c of the third
adhesive member P3 may face (e.g., overlap based on
the z-axis) the third area h3 of the display 2200 (e.g., the
flexible portion 2233 of the first conductive plate 2230).
[0406] For example, the first portion P3a and the sec-
ond portion P3b of the third adhesive member P3 may
each have a first thickness, and the third portion P3c of
the third adhesive member P3 may have a second thick-
ness smaller than the first thickness. The third adhesive
member P3 may be attached to the entire lower surface
of the first conductive plate 2230. The third adhesive
member P3 may not be attached to an area of at least a
part of the second conductive plate 2240. The third ad-
hesive member P3 may not be formed in a portion 2246
where the first portion 2242 and the second portion 2244
of the second conductive plate 2240 are separated.
[0407] Inthedisplay 2200 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the second adhesive member P2 is not
formed in the portion h3a that faces the flexible portion
2233 of the first conductive plate 2230 in the folding area
(e.g., the third area h3), such that the thickness of the
third portion P3c of the third adhesive member P3 may
be reduced, and the stress caused by the folding/unfold-
ing operation may be reduced.

[0408] Inone embodiment,inorderto prevent creases
and/or improve heat dissipation performance, the first
portion 2272 and the second portion 2274 of the heat
dissipation plate 2270 may each include a high-heat-dis-
sipation metallic material. For example, the first portion
2272 may be a planar area and face (e.g., overlap based
on the z-axis) the first area h1. For example, the second
portion 2274 may be a planar area and face (e.g., overlap
based on the z-axis) the second area h2. In one embod-
iment, in order to prevent creases and/or improve heat
dissipation performance, the heat dissipation plate 2270
may include liquid metal. For example, the heat dissipa-
tion plate 2270 may be a folding area and atleast partially
face (e.g., overlap based on the z-axis) the third area h3.
In the display 2200 of the electronic device (e.g., the elec-
tronic device 101 in FIG. 1, the electronic device 300 in
FIGS. 3A and 3B, or the electronic device 400 in FIG. 4)
according to various embodiments of the present disclo-
sure, the metal plate 2220 (e.g., the liquid metal plate),
the plurality of conductive plates 2230 and 2240, and the
heat dissipation plate 2270 are provided. Therefore, it is
possible to prevent the occurrence of folding marks and
creases on the display 2200 caused by the frequent fold-
ing/unfolding operation and to improve the operation re-
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liability of the electronic device (e.g., the electronic device
101 in FIG. 1, the electronic device 300 in FIGS. 3A and
3B, or the electronic device 400 in FIG. 4).

[0409] FIG. 23 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2300 illustrated in FIG. 23, a detailed de-
scription of components identical or similar to those of
the display 500 in FIGS. 5 and 6A, the display 1300 in
FIG. 13, the display 1400 in FIG. 14, the display 1500 in
FIG. 15, and/or the display 2200 in FIG. 22 may be omit-
ted.

[0410] With reference to FIG. 23, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2300.
[0411] According to the embodiment, the display 2300
may include a display panel 2310 (e.g., the display panel
510 in FIGS. 5 and 6A), a metal plate 2320 (e.g., the
metal plate 520 in FIGS. 5 and 6A), a first conductive
plate 2330 (e.g., the first conductive plate 530 in FIGS.
6A and 6B), a second conductive plate 2340 (e.g., the
second conductive plate 540 in FIGS. 5 and 6A), and a
plurality of heat dissipation plating layers 2380.

[0412] In one embodiment, the display 2300 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2310 (e.g., based on the z-axis direction).

[0413] In one embodiment, the window, the POL, the
display panel 2310, the metal plate 2320, the first con-
ductive plate 2330, the second conductive plate 2340,
and the plurality of heat dissipation plating layers 2380
may be disposed in a space defined by the first housing
structure (e.g., the first housing structure 311 in FIGS.
3A and 3B) and the second housing structure (e.g., the
second housing structure 312 in FIGS. 3A and 3B). For
example, the window, the POL, the display panel 2310,
the metal plate 2320, the first conductive plate 2330, the
second conductive plate 2340, and the plurality of heat
dissipation plating layers 2380 may be disposed to
traverse at least a part of the first surface (e.g., the front
surface of the electronic device, i.e., the surface on which
the screen is displayed when the electronic device is un-
folded) of the firsthousing structure (e.g., the firsthousing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0414] In one embodiment, the display 2300 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.
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[0415] According to the embodiment, the metal plate
2320 may be disposed on a lower portion of the display
panel 2310 (e.g., based on the -z-axis direction).
[0416] In one embodiment, the metal plate 2320 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 2320 may have substantially the same thickness.
In another embodiment, the metal plate 2320 may be
formed to have a plurality of thicknesses. For example,
one area of the metal plate 2320 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 2320 may have a second thickness (e.g., about 12
um).

[0417] In one embodiment, the metal plate 2320 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2320 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2320 may include polymer. In one em-
bodiment, the metal plate 2320 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2320 may be about 1500 (nQ2.m) or higher.

[0418] Incase thatthe digitizer (e.g., the digitizer 1360
in FIG. 13) is applied to the display 2300, the high elec-
trical resistance of the metal plate 2320 may be advan-
tageous in transmitting a signal of the digitizer (e.g., the
digitizer 1360 in FIG. 13) to the digitizer pen (e.g., the
stylus pen).

[0419] The metal plate 2320 may reinforce the rigidity
of the display panel 2310 and support the display panel
2310. The metal plate 2320 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2300 is folded or unfolded.
[0420] In one embodiment, the plurality of heat dissi-
pation plating layers 2380 may be disposed on at least
a part of an upper surface of the metal plate 2320 and at
least a part of a lower surface of the metal plate 2320.
For example, the plurality of heat dissipation plating lay-
ers 2380 may include a first heat dissipation plating layer
2382 and a second heat dissipation plating layer 2384.
For example, the first heat dissipation plating layer 2382
may be disposed on at least a part of the upper surface
of the metal plate 2320. The first heat dissipation plating
layer 2382 may be positioned in the first area h1 and the
second area h2 of the display 2300. For example, the
second heat dissipation plating layer 2384 may be dis-
posed on at least a part of the lower surface of the metal
plate 2320. The second heat dissipation plating layer
2384 may be positioned in the first area h1 and the sec-
ond area h2 of the display 2300. For example, in order
to improve folding performance and heat dissipation per-
formance of the display 2300, the first heat dissipation
plating layer 2382 and the second heat dissipation plating
layer 2384 may be disposed on the planar portion (e.g.,
the first area h1 and the second area h2) of the display
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2300. The plurality of heat dissipation plating layers 2380
may disperse heat discharged from peripheral heat-ra-
diating components. FIG. 24 is a view illustrating an ex-
ample of a method of manufacturing a display of the
present disclosure.

[0421] With reference to FIGS. 23 and 24, in one em-
bodiment, afirst heat dissipation plating layer 2324 (e.g.,
the first heat dissipation plating layer 2382 in FIG. 23),
which has higher thermal conductivity than the metal
plate 2320, may be disposed on atleast a part of an upper
surface 2321 of the metal plate 2320. The metal plate
2320 may include a first polymer layer 2325 having a
predetermined elastic strain ratio (e.g., an elastic strain
ratio of 5%). For example, a plurality of grooves 2323
may be formed by performing half-etching on at least a
part of the upper surface 2321 of the metal plate 2320,
and the first heat dissipation plating layer 2324 (e.g., the
first heat dissipation plating layer 2382 in FIG. 23) may
be formed on at least a part of the upper surface 2321
of the metal plate 2320. The first heat dissipation plating
layer 2324 may be formed to cover at least a part of the
upper surface 2321 of the metal plate 2320 and the in-
teriors of the plurality of grooves 2323. Thereafter, the
first polymer layer 2325 may be formed by charging the
plurality of grooves 2323 with polymer having a prede-
termined elastic strain ratio (e.g., an elastic strain ratio
of 5%) in order to fill the plurality of grooves 2323. The
first polymer layer 2325 may be formed to fill the plurality
of grooves 2323, such that the upper surface 2321 of the
metal plate 2320 may be substantially flattened.

[0422] In one embodiment, a second heat dissipation
plating layer 2327 (e.g., the second heat dissipation plat-
ing layer 2384 in FIG. 23), which has higher thermal con-
ductivity than the metal plate 2320, may be disposed on
at least a part of a lower surface 2322 of the metal plate
2320. The metal plate 2320 may include a second poly-
mer layer 2328 having a predetermined elastic strain ratio
(e.g., an elastic strain ratio of 5%). For example, a plu-
rality of grooves 2326 may be formed by performing half-
etching on at least a part of the lower surface 2322 of the
metal plate 2320, and the second heat dissipation plating
layer 2327 (e.g., the second heat dissipation plating layer
2384 in FIG. 23) may be formed on at least a part of the
lower surface 2322 of the metal plate 2320. The second
heat dissipation plating layer 2328 may be formed to cov-
er at least a part of the lower surface 2322 of the metal
plate 2320 and the interiors of the plurality of grooves
2326. Thereafter, the second polymer layer 2328 may
be formed by charging the plurality of grooves 2326 with
polymer having a predetermined elastic strain ratio (e.g.,
an elastic strain ratio of 5%) in order to fill the plurality of
grooves 2326. The second polymer layer 2328 may be
formed to fill the plurality of grooves 2326, such that the
lower surface 2322 of the metal plate 2320 may be sub-
stantially flattened.

[0423] According to the embodiment, the first conduc-
tive plate 2330 may be disposed on a lower portion of
the metal plate 2320 (e.g., based on the -z-axis direction).
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The first conductive plate 2330 may be provided in the
form of a metal sheet and assist in reinforcing the rigidity
of the electronic device. The first conductive plate 2330
may be used to block surrounding noise and disperse
heat discharged from peripheral heat-radiating compo-
nents. For example, the first conductive plate 2330 may
include atleast one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the first conductive plate 2330 may
include other alloy materials.

[0424] The first conductive plate 2330 may include a
first planar portion 2331, a second planar portion 2332,
and a flexible portion 2333. In one embodiment, the first
planar portion 2331, the second planar portion 2332, and
the flexible portion 2333 of the first conductive plate 2330
may be integrated.

[0425] Inone embodiment, the first planar portion 2331
of the first conductive plate 2330 may face (e.g., overlap
based on the z-axis) the first area h1 of the display 2300.
In one embodiment, the second planar portion 2332 of
the first conductive plate 2330 may face (e.g., overlap
based on the z-axis) the second area h2 of the display
2300. In one embodiment, the flexible portion 2333 of
the first conductive plate 2330 may face (e.g., overlap
based on the z-axis) the third area h3 of the display 2300.
[0426] According to the embodiment, the first conduc-
tive plate 2330 may be folded or unfolded together with
the display panel 2310 by means of at least a part of the
flexible portion 2333.

[0427] In one embodiment, the second conductive
plate 2340 may be disposed on a lower portion of the
first conductive plate 2330 (e.g., based on the -z-axis
direction).

[0428] In one embodiment, the second conductive
plate 2340 may include a first portion 2342 and a second
portion 2344. For example, the first portion 2342 may
face (e.g., overlap based on the z-axis) the first area h1
of the display 2300. The second portion 2344 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2300. For example, the second conductive
plate 2340 may not be formed on the portion that faces
(e.g., overlaps based on the z-axis) the flexible portion
2333 of the first conductive plate 2330 (e.g., the portion
that faces the third area h3 of the display 2300).

[0429] In one embodiment, the first portion 2342 and
the second portion 2344 of the second conductive plate
2340 may be disposed to be spaced apart from each
other at a predetermined interval. For example, the first
portion 2342 and the second portion 2344 of the second
conductive plate 2340 may be disposed to be spaced
apart from each other at a distance smaller than a width
of the third area h3 of the display 2300. For example, the
first portion 2342 and the second portion 2344 of the sec-
ond conductive plate 2340 may be disposed to be spaced
apart from each other by a width of the flexible portion
2333 of the first conductive plate 2330 or disposed to be
spaced apart from each other at a distance smaller than
the width of the flexible portion 2333.
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[0430] In one embodiment, because the first portion
2342 and the second portion 2344 of the second con-
ductive plate 2340 are separated, a U type may be de-
fined when the display 2300 is folded.

[0431] In one embodiment, the second conductive
plate 2340 may be provided in the form of a metal sheet
and assist in reinforcing the rigidity of the electronic de-
vice. The second conductive plate 2340 may be used to
support the first conductive plate 2330 and disperse heat
discharged from peripheral heat-radiating components.
For example, the second conductive plate 2340 may in-
clude at least one of Cu, Al, SUS, or CLAD (e.g., a stack
member in which SUS and Al are alternately disposed).
In another example, the second conductive plate 2340
may include other alloy materials.

[0432] Inone embodiment, the display panel 2310, the
metal plate 2320, the first conductive plate 2330, the sec-
ond conductive plate 2340, and the plurality of heat dis-
sipation plating layers 2380 may be attached to one an-
other by means of the adhesive members P1, P2, and
P3. For example, the adhesive members P1, P2, and P3
may each include at least one of an optical clear adhesive
(OCA), a pressure sensitive adhesive (PSA), a thermally
reactive bonding agent, thermoplastic polyurethane, a
general bonding agent, or a double-sided tape.

[0433] In one embodiment, the first adhesive member
P1 may be disposed between a lower portion of the dis-
play panel 2310, an upper portion of the metal plate 2320,
and an upper portion of the first heat dissipation plating
layer 2382 and join the display panel 2310, the metal
plate 2320, and the first heat dissipation plating layer
2382.

[0434] Inone embodiment, the second adhesive mem-
ber P2 may be disposed between a lower portion of the
metal plate 2320, a lower portion of the second heat dis-
sipation plating layer 2384, and an upper portion of the
first conductive plate 2330 and join the metal plate 2320,
the second heat dissipation plating layer 2384, and the
first conductive plate 2330. For example, the second ad-
hesive member P2 may include a first portion P2a and a
second portion P2b. The first portion P2a of the second
adhesive member P2 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 2300. The sec-
ond portion P2b of the second adhesive member P2 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 2300. The second adhesive member
P2 may not be formed on a portion h3a that faces (e.g.,
overlaps based on the z-axis) the flexible portion 2333
ofthefirstconductive plate 2330 (e.g., a portion that faces
the third area h3 of the display 2300).

[0435] Inone embodiment, the third adhesive member
P3 may be disposed between a lower portion of the first
conductive plate 2330 and an upper portion of the second
conductive plate 2340 and join the first conductive plate
2330 and the second conductive plate 2340. For exam-
ple, the third adhesive member P3 may include a first
portion P3a, a second portion P3b, and a third portion
P3c. For example, the first portion P3a of the third adhe-

10

15

20

25

30

35

40

45

50

55

39

sive member P3 may face (e.g., overlap based on the z-
axis) the first area h1 of the display 2300. The second
portion P3b of the third adhesive member P3 may face
(e.g., overlap based on the z-axis) the second area h2
of the display 2300. The third portion P3c of the third
adhesive member P3 may face (e.g., overlap based on
the z-axis) the third area h3 of the display 2300 (e.g., the
flexible portion 2333 of the first conductive plate 2330).
[0436] For example, the first portion P3a and the sec-
ond portion P3b of the third adhesive member P3 may
each have a first thickness, and the third portion P3c of
the third adhesive member P3 may have a second thick-
ness smaller than the first thickness. The third adhesive
member P3 may be attached to the entire lower surface
of the first conductive plate 2330. The third adhesive
member P3 may not be attached to an area of at least a
part of the second conductive plate 2340. The third ad-
hesive member P3 may not be formed in a portion 2346
where the first portion 2342 and the second portion 2344
of the second conductive plate 2340 are separated.
[0437] Inthedisplay2300 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the second adhesive member P2 is not
formed in the portion h3a that faces the flexible portion
2333 of the first conductive plate 2330 in the folding area
(e.g., the third area h3), such that the thickness of the
third portion P3c of the third adhesive member P3 may
be reduced, and the stress caused by the folding/unfold-
ing operation may be reduced.

[0438] Inthedisplay 2300 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2320 (e.g.,
the liquid metal plate), the plurality of conductive plates
2330 and 2340, and the plurality of heat dissipation plat-
ing layers 2380 are provided to support the foldable dis-
play panel 2310 (e.g., the flexible display panel). There-
fore, it is possible to prevent the occurrence of folding
marks and creases on the display 2300 caused by the
frequent folding/unfolding operation and to improve the
operation reliability of the electronic device (e.g., the elec-
tronic device 101 in FIG. 1, the electronic device 300 in
FIGS. 3A and 3B, or the electronic device 400 in FIG. 4).
[0439] FIG. 25is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2500 illustrated in FIG. 25, a detailed de-
scription of components identical or similar to those of
the display 1300 in FIG. 13, the display 1400 in FIG. 14,
and/or the display 1500 in FIG. 15 may be omitted.
[0440] With reference to FIG. 25, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2500.
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[0441] According tothe embodiment, the display 2500
may include a display panel 2510 (e.g., the display panel
1310in FIG. 13), a metal plate 2520 (e.g., the metal plate
1320 in FIG. 13), and a heat dissipation plate 2580 (e.qg.,
the heat dissipation plate 2270 in FIG. 22).

[0442] In one embodiment, the display 2500 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2510 (e.g., based on the z-axis direction).

[0443] In one embodiment, the window, the POL, the
display panel 2510, the metal plate 2520, and the heat
dissipation plate 2580 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
FIGS. 3A and 3B). For example, the window, the POL,
the display panel 2510, the metal plate 2520, and the
heat dissipation plate 2580 may be disposed to traverse
at least a part of the first surface (e.g., the front surface
of the electronic device, i.e., the surface on which the
screen is displayed when the electronic device is unfold-
ed) of the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0444] In one embodiment, the display 2500 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0445] Inone embodiment, the display panel 2510 and
the metal plate 2520 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, ageneral bonding agent, or a double-sided
tape.

[0446] According to the embodiment, the metal plate
2520 may be disposed on a lower portion of the display
panel 2510 (e.g., based on the -z-axis direction).
[0447] In one embodiment, the metal plate 2520 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, the metal plate 2520 may
be formed to have a plurality of thicknesses. Forexample,
one area of the metal plate 2520 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 2520 may have a second thickness (e.g., about 12
um).

[0448] In one embodiment, at least a part of the metal
plate 2520 (e.g., a portion 2522 having a small thickness)
(e.g., a portion that overlaps the third area h3 of the dis-
play 2510) has a small thickness (e.g., about 12 um),
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such that a stepped portion may be formed. For example,
the portion 2522 where the metal plate 2520 has a small
thickness may overlap (e.g., overlap based on the z-axis
direction) a part of the first area h1 of the display 2510.
Forexample, the portion 2522 where the metal plate 2520
has a small thickness may overlap (e.g., overlap based
on the z-axis direction) a part of the second area h2 of
the display 2510.

[0449] In one embodiment, the metal plate 2520 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2520 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2520 may include polymer. In one em-
bodiment, the metal plate 2520 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2520 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 2500 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 2520 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0450] The metal plate 2520 may reinforce the rigidity
of the display panel 2510 and support the display panel
2510. The metal plate 2520 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2500 is folded or unfolded.
[0451] According to the embodiment, the heat dissipa-
tion plate 2580 may be disposed on a lower portion of
the metal plate 2520 (e.g., based on the -z-axis direction).
[0452] In one embodiment, the heat dissipation plate
2580 may include a first portion 2582 and a second por-
tion 2584. For example, the first portion 2582 of the heat
dissipation plate 2580 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 2500. The sec-
ond portion 2584 of the heat dissipation plate 2580 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 2500. The heat dissipation plate 2580
may not be formed on the portion that overlaps (e.g.,
overlaps based on the z-axis) the third area h3 of the
display 2500.

[0453] In one embodiment, the first portion 2582 and
the second portion 2584 of the heat dissipation plate 2580
may be disposed to be spaced apart from each other at
a predetermined interval. For example, the first portion
2582 and the second portion 2584 of the heat dissipation
plate 2580 may be disposed to be spaced apart from
each other at a distance equal to a width of the third area
h3 of the display 2500 or disposed to be spaced apart
from each other at a distance smaller than the width of
the third area h3.

[0454] In one embodiment, the heat dissipation plate
2580 may be provided in the form of a metal sheet and
assist in reinforcing the rigidity of the electronic device.
The heat dissipation plate 2580 may be used to support
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the metal plate 2520 and disperse heat discharged from
peripheral heat-radiating components.

[0455] Inthe display 2500 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2520 (e.g.,
the liquid metal plate) and the heat dissipation plate 2580
are provided to support the foldable display panel 2510
(e.g., the flexible display panel). Therefore, it is possible
to prevent the occurrence of folding marks and creases
on the display 2500 caused by the frequent folding/un-
folding operation and to improve the operation reliability
of the electronic device (e.g., the electronic device 101
in FIG. 1, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4).

[0456] FIG. 26 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2600 illustrated in FIG. 26, a detailed de-
scription of components identical or similar to those of
the display 2500 in FIG. 25 may be omitted.

[0457] With reference to FIG. 26, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2600.
[0458] According tothe embodiment, the display 2600
may include a display panel 2610 (e.g., the display panel
1310 in FIG. 13 or the display panel 2510 in FIG. 25), a
metal plate 2620 (e.g., the metal plate 1320 in FIG. 13
or the metal plate 2520in FIG. 25), and a heat dissipation
plate 2680 (e.g., the heat dissipation plate 2270 in FIG.
22 or the heat dissipation plate 2580 in FIG. 25).
[0459] In one embodiment, the display 2600 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2610 (e.g., based on the z-axis direction).

[0460] In one embodiment, the window, the POL, the
display panel 2610, the metal plate 2620, and the heat
dissipation plate 2680 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
FIGS. 3A and 3B). For example, the window, the POL,
the display panel 2610, the metal plate 2620, and the
heat dissipation plate 2680 may be disposed to traverse
at least a part of the first surface (e.g., the front surface
of the electronic device, i.e., the surface on which the
screen is displayed when the electronic device is unfold-
ed) of the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).
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[0461] In one embodiment, the display 2600 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0462] Inone embodiment, the display panel 2610 and
the metal plate 2620 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, ageneral bonding agent, or a double-sided
tape.

[0463] According to the embodiment, the metal plate
2620 may be disposed on a lower portion of the display
panel 2610 (e.g., based on the -z-axis direction).
[0464] In one embodiment, the metal plate 2620 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 2620 may have substantially the same thickness.
[0465] In one embodiment, the metal plate 2620 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2620 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2620 may include polymer. In one em-
bodiment, the metal plate 2620 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2620 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 2600 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 2620 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0466] The metal plate 2620 may reinforce the rigidity
of the display panel 2610 and support the display panel
2610. The metal plate 2620 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2600 is folded or unfolded.
[0467] According to the embodiment, the heat dissipa-
tion plate 2680 may be disposed on a lower portion of
the metal plate 2620 (e.g., based on the -z-axis direction).
[0468] In one embodiment, the heat dissipation plate
2680 may include a first portion 2682 and a second por-
tion 2684. For example, the first portion 2682 of the heat
dissipation plate 2680 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 2600. The sec-
ond portion 2684 of the heat dissipation plate 2680 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 2600. The heat dissipation plate 2680
may not be formed on the portion that overlaps (e.g.,
overlaps based on the z-axis) the third area h3 of the
display 2600.

[0469] In one embodiment, the first portion 2682 and
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the second portion 2684 of the heat dissipation plate 2680
may be disposed to be spaced apart from each other at
a predetermined interval. For example, the first portion
2682 and the second portion 2684 of the heat dissipation
plate 2680 may be disposed to be spaced apart from
each other at a distance equal to a width of the third area
h3 of the display 2600 or disposed to be spaced apart
from each other at a distance smaller than the width of
the third area h3.

[0470] In one embodiment, the portion of the first por-
tion 2682 of the heat dissipation plate 2680, which is ad-
jacent to the metal plate 2620 and the second portion
2684, has a small thickness, such that a stepped portion
2683 may be formed.

[0471] In one embodiment, the portion of the second
portion 2684 of the heat dissipation plate 2680, which is
adjacent to the metal plate 2620 and the first portion
2682, has a small thickness, such that a stepped portion
2685 may be formed.

[0472] In one embodiment, the heat dissipation plate
2680 may be provided in the form of a metal sheet and
assist in reinforcing the rigidity of the electronic device.
The heat dissipation plate 2680 may be used to support
the metal plate 2620 and disperse heat discharged from
peripheral heat-radiating components.

[0473] Inthedisplay 2600 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2620 (e.g.,
the liquid metal plate) and the heat dissipation plate 2680
are provided to support the foldable display panel 2610
(e.g., the flexible display panel). Therefore, it is possible
to prevent the occurrence of folding marks and creases
on the display 2600 caused by the frequent folding/un-
folding operation and to improve the operation reliability
of the electronic device (e.g., the electronic device 101
in FIG. 1, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4).

[0474] FIG. 27 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2700 illustrated in FIG. 27, a detailed de-
scription of components identical or similar to those of
the display 2500 in FIG. 25 and/or the display 2600 in
FIG. 26 may be omitted.

[0475] With reference to FIG. 27, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2700.
[0476] Accordingtothe embodiment, the display 2700
may include a display panel 2710 (e.g., the display panel
1310in FIG. 13, the display panel 2510 in FIG. 25, or the
display panel 2610 in FIG. 26), a metal plate 2720 (e.g.,
the metal plate 1320 in FIG. 13, the metal plate 2520 in
FIG. 25, or the metal plate 2620 in FIG. 26), and a heat
dissipation plate 2780 (e.g., the heat dissipation plate
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2270 in FIG. 22, the heat dissipation plate 2580 in FIG.
25, or the heat dissipation plate 2680 in FIG. 26).
[0477] In one embodiment, the display 2700 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2710 (e.g., based on the z-axis direction).

[0478] In one embodiment, the window, the POL, the
display panel 2710, the metal plate 2720, and the heat
dissipation plate 2780 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
FIGS. 3A and 3B). For example, the window, the POL,
the display panel 2710, the metal plate 2720, and the
heat dissipation plate 2780 may be disposed to traverse
at least a part of the first surface (e.g., the front surface
of the electronic device, i.e., the surface on which the
screen is displayed when the electronic device is unfold-
ed) of the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0479] In one embodiment, the display 2700 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0480] Inone embodiment, the display panel 2710 and
the metal plate 2720 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, a general bonding agent, or a double-sided
tape.

[0481] According to the embodiment, the metal plate
2720 may be disposed on a lower portion of the display
panel 2710 (e.g., based on the -z-axis direction).
[0482] In one embodiment, the metal plate 2720 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 2720 may have substantially the same thickness.
[0483] In one embodiment, the metal plate 2720 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2720 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2720 may include polymer. In one em-
bodiment, the metal plate 2720 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
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2720 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 2700 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 2720 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0484] The metal plate 2720 may reinforce the rigidity
of the display panel 2710 and support the display panel
2710. The metal plate 2720 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2700 is folded or unfolded.
[0485] According to the embodiment, the heat dissipa-
tion plate 2780 may be disposed on a lower portion of
the metal plate 2720 (e.g., based on the -z-axis direction).
[0486] In one embodiment, the heat dissipation plate
2780 may include a first portion 2782 and a second por-
tion 2784. For example, the first portion 2782 of the heat
dissipation plate 2780 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 2700. The sec-
ond portion 2784 of the heat dissipation plate 2780 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 2700. The heat dissipation plate 2780
may not be formed on the portion that overlaps (e.g.,
overlaps based on the z-axis) the third area h3 of the
display 2700.

[0487] In one embodiment, the first portion 2782 and
the second portion 2784 of the heat dissipation plate 2780
may be disposed to be spaced apart from each other at
a predetermined interval. For example, the first portion
2782 and the second portion 2784 of the heat dissipation
plate 2780 may be disposed to be spaced apart from
each other at a distance equal to a width of the third area
h3 of the display 2700 or disposed to be spaced apart
from each other at a distance smaller than the width of
the third area h3.

[0488] In one embodiment, the portion of the first por-
tion 2782 of the heat dissipation plate 2780, which is ad-
jacent to the metal plate 2720 and the second portion
2784, has a small thickness, such that a stepped portion
2783 may be formed. In addition, the portion of the first
portion 2782 of the heat dissipation plate 2780, which
overlaps (e.g., overlaps based on the z-axis direction)
the first area h1 of the display 2700 and is adjacent to an
edge portion of the display 2700 in the -x-axis direction,
has a small thickness, such that a stepped portion 2786
may be formed.

[0489] In one embodiment, the portion of the second
portion 2784 of the heat dissipation plate 2780, which is
adjacent to the metal plate 2720 and the first portion
2782, has a small thickness, such that a stepped portion
2785 may be formed. In addition, the portion of the sec-
ond portion 2784 of the heat dissipation plate 2780, which
overlaps (e.g., overlaps based on the z-axis direction)
the second area h2 of the display 2700 and is adjacent
to an edge portion of the display 2700 in the x-axis direc-
tion, has a small thickness, such that a stepped portion
2787 may be formed.

[0490] In one embodiment, an electronic component

10

15

20

25

30

35

40

45

50

55

43

2790 (e.g., adisplay driver) for operating the display pan-
el 2710 may be disposed in a space defined by the
stepped portion 2787 of the second portion 2784 of the
heat dissipation plate 2780 (e.g., a portion adjacent to
the edge portion of the display 2700 in the x-axis direc-
tion). The display panel 2710 and the electronic compo-
nent 2790 may be electrically connected by a connection
part 2795 (e.qg., a flexible circuit board or a connector).
[0491] In one embodiment, the heat dissipation plate
2780 may be provided in the form of a metal sheet and
assist in reinforcing the rigidity of the electronic device.
The heat dissipation plate 2780 may be used to support
the metal plate 2720 and disperse heat discharged from
peripheral heat-radiating components.

[0492] Inthedisplay 2700 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2720 (e.g.,
the liquid metal plate) and the heat dissipation plate 2780
are provided to support the foldable display panel 2710
(e.g., the flexible display panel). Therefore, it is possible
to prevent the occurrence of folding marks and creases
on the display 2700 caused by the frequent folding/un-
folding operation and to improve the operation reliability
of the electronic device (e.g., the electronic device 101
in FIG. 1, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4).

[0493] FIG. 28 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2800 illustrated in FIG. 28, a detailed de-
scription of components identical or similar to those of
the display 1300 in FIG. 13, the display 1400 in FIG. 14,
the display 1500 in FIG. 15, and/or the display 2500 in
FIG. 25 may be omitted.

[0494] With reference to FIG. 28, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2800.
[0495] According to the embodiment, the display 2800
may include a display panel 2810 (e.g., the display panel
1310in FIG. 13), a metal plate 2820 (e.g., the metal plate
1320 in FIG. 13), and a heat dissipation plate 2880 (e.g.,
the heat dissipation plate 2270 in FIG. 22 or or the heat
dissipation plate 2580 in FIG. 25).

[0496] In one embodiment, the display 2800 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2810 (e.g., based on the z-axis direction).

[0497] In one embodiment, the window, the POL, the
display panel 2810, the metal plate 2820, and the heat
dissipation plate 2880 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
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FIGS. 3A and 3B). For example, the window, the POL,
the display panel 2810, the metal plate 2820, and the
heat dissipation plate 2880 may be disposed to traverse
at least a part of the first surface (e.g., the front surface
of the electronic device, i.e., the surface on which the
screen is displayed when the electronic device is unfold-
ed) of the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0498] In one embodiment, the display 2800 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0499] Inone embodiment, the display panel 2810 and
the metal plate 2820 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, ageneral bonding agent, or adouble-sided
tape.

[0500] According to the embodiment, the metal plate
2820 may be disposed on a lower portion of the display
panel 2810 (e.g., based on the -z-axis direction).
[0501] In one embodiment, the metal plate 2820 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, the metal plate 2820 may
be formed to have a plurality of thicknesses. Forexample,
one area of the metal plate 2820 may have a first thick-
ness (e.g., about 35 um), and another area of the metal
plate 2820 may have a second thickness (e.g., about 12
um).

[0502] In one embodiment, at least a part of the metal
plate 2820 (e.g., a portion 2822 having a small thickness)
(e.g., a portion that overlaps the third area h3 of the dis-
play 2810) has a small thickness (e.g., about 12 um),
such that a stepped portion may be formed. Forexample,
the portion 2822 where the metal plate 2820 has a small
thickness may overlap (e.g., overlap based on the z-axis
direction) a part of the first area h1 of the display 2810.
Forexample, the portion 2822 where the metal plate 2820
has a small thickness may overlap (e.g., overlap based
on the z-axis direction) a part of the second area h2 of
the display 2810.

[0503] In one embodiment, the metal plate 2820 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2820 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2820 may include polymer. In one em-
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bodiment, the metal plate 2820 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2820 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 2800 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 2820 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0504] The metal plate 2820 may reinforce the rigidity
of the display panel 2810 and support the display panel
2810. The metal plate 2820 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2800 is folded or unfolded.
[0505] According to the embodiment, the heat dissipa-
tion plate 2880 may be disposed on a lower portion of
the metal plate 2820 (e.g., based on the -z-axis direction).
[0506] In one embodiment, the heat dissipation plate
2880 may include a first portion 2882 and a second por-
tion 2884. For example, the first portion 2882 of the heat
dissipation plate 2880 may face (e.g., overlap based on
the z-axis) at least a part of the first area h1 of the display
2800. The second portion 2884 of the heat dissipation
plate 2880 may face (e.g., overlap based on the z-axis)
at least a part of the second area h2 of the display 2800.
For example, the heat dissipation plate 2880 may not be
formed on the portion that overlaps (e.g., overlaps based
on the z-axis) the third area h3 of the display 2800. The
heat dissipation plate 2880 may not be formed even on
the portion that overlaps (e.g., overlaps based on the z-
axis) the first area h1 of the display 2800. The heat dis-
sipation plate 2880 may not be formed even on the por-
tion that overlaps (e.g., overlaps based on the z-axis) the
second area h2 of the display 2800.

[0507] In one embodiment, the first portion 2882 and
the second portion 2884 of the heat dissipation plate 2880
may be disposed to be spaced apart from each other at
a predetermined interval. For example, the first portion
2882 and the second portion 2884 of the heat dissipation
plate 2880 may be disposed to be spaced apart from
each other at a distance equal to a width of the third area
h3 of the display 2800 or disposed to be spaced apart
from each other at a distance larger than the width of the
third area h3. The portion where the first portion 2882
and the second portion 2884 are spaced apart from each
other may be an empty space 2885.

[0508] In one embodiment, the portion of the first por-
tion 2882 of the heat dissipation plate 2880, which is ad-
jacent to the empty space 2885, has a small thickness,
such that a stepped portion 2886 may be formed.
[0509] In one embodiment, the portion of the second
portion 2884 of the heat dissipation plate 2880, which is
adjacent to the empty space 2885, has a small thickness,
such that a stepped portion 2888 may be formed.
[0510] In one embodiment, the heat dissipation plate
2880 may be provided in the form of a metal sheet and
assist in reinforcing the rigidity of the electronic device.
The heat dissipation plate 2880 may be used to support
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the metal plate 2820 and disperse heat discharged from
peripheral heat-radiating components.

[0511] Inthedisplay 2800 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2820 (e.g.,
the liquid metal plate) and the heat dissipation plate 2880
are provided to support the foldable display panel 2810
(e.g., the flexible display panel). Therefore, it is possible
to prevent the occurrence of folding marks and creases
on the display 2800 caused by the frequent folding/un-
folding operation and to improve the operation reliability
of the electronic device (e.g., the electronic device 101
in FIG. 1, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4).

[0512] FIG. 29 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 2900 illustrated in FIG. 29, a detailed de-
scription of components identical or similar to those of
the displays 2500, 2600, 2700, and 2800 in FIGS. 25 to
28 may be omitted.

[0513] With reference to FIG. 29, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 2900.
[0514] According to the embodiment, the display 2900
may include a display panel 2910 (e.g., the display panel
1310in FIG. 13, the display panel 2510 in FIG. 25, or the
display panel 2610 in FIG. 26), a metal plate 2920 (e.g.,
the metal plate 1320 in FIG. 13, the metal plate 2520 in
FIG. 25, or the metal plate 2920 in FIG. 26), and a heat
dissipation plate 2980 (e.g., the heat dissipation plate
2270 in FIG. 22, the heat dissipation plate 2580 in FIG.
25, or the heat dissipation plate 2680 in FIG. 26).
[0515] In one embodiment, the display 2900 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., a polyimide (PI)film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 2910 (e.g., based on the z-axis direction).

[0516] In one embodiment, the window, the POL, the
display panel 2910, the metal plate 2920, and the heat
dissipation plate 2980 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
FIGS. 3A and 3B). For example, the window, the POL,
the display panel 2910, the metal plate 2920, and the
heat dissipation plate 2980 may be disposed to traverse
at least a part of the first surface (e.g., the front surface
of the electronic device, i.e., the surface on which the
screen is displayed when the electronic device is unfold-
ed) of the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
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when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0517] In one embodiment, the display 2900 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0518] In one embodiment, the display panel 2910 and
the metal plate 2920 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, a general bonding agent, or a double-sided
tape.

[0519] According to the embodiment, the metal plate
2920 may be disposed on a lower portion of the display
panel 2910 (e.g., based on the -z-axis direction).
[0520] In one embodiment, the metal plate 2920 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 2920 may have substantially the same thickness.
[0521] In one embodiment, the metal plate 2920 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2920 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 2920 may include polymer. In one em-
bodiment, the metal plate 2920 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
2920 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 2900 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 2920 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0522] The metal plate 2920 may reinforce the rigidity
of the display panel 2910 and support the display panel
2910. The metal plate 2920 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 2900 is folded or unfolded.
[0523] According to the embodiment, the heat dissipa-
tion plate 2980 may be disposed on a lower portion of
the metal plate 2920 (e.g., based on the -z-axis direction).
[0524] In one embodiment, the heat dissipation plate
2980 may include a first portion 2982 and a second por-
tion 2984. For example, the first portion 2982 of the heat
dissipation plate 2980 may face (e.g., overlap based on
the z-axis) at least a part of the first area h1 of the display
2900. The second portion 2984 of the heat dissipation
plate 2980 may face (e.g., overlap based on the z-axis)
at least a part of the second area h2 of the display 2900.
For example, the heat dissipation plate 2980 may not be
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formed on the portion that overlaps (e.g., overlaps based
on the z-axis) the third area h3 of the display 2900. The
heat dissipation plate 2980 may not be formed even on
the portion that overlaps (e.g., overlaps based on the z-
axis) the first area h1 of the display 2900. The heat dis-
sipation plate 2980 may not be formed even on the por-
tion that overlaps (e.g., overlaps based on the z-axis) the
second area h2 of the display 2900.

[0525] In one embodiment, the first portion 2982 and
the second portion 2984 of the heat dissipation plate 2980
may be disposed to be spaced apart from each other at
a predetermined interval. For example, the first portion
2982 and the second portion 2984 of the heat dissipation
plate 2980 may be disposed to be spaced apart from
each other at a distance equal to a width of the third area
h3 of the display 2900 or disposed to be spaced apart
from each other at a distance larger than the width of the
third area h3. The portion where the first portion 2982
and the second portion 2984 are spaced apart from each
other may be an empty space 2985.

[0526] In one embodiment, the portion of the first por-
tion 2982 of the heat dissipation plate 2980, which is ad-
jacent to the empty space 2985, has a small thickness,
such that a stepped portion 2986 may be formed.
[0527] In one embodiment, the portion of the second
portion 2984 of the heat dissipation plate 2980, which is
adjacent to the empty space 2985, has a small thickness,
such that a stepped portion 2988 may be formed.
[0528] In one embodiment, the heat dissipation plate
2980 may be provided in the form of a metal sheet and
assist in reinforcing the rigidity of the electronic device.
The heat dissipation plate 2980 may be used to support
the metal plate 2920 and disperse heat discharged from
peripheral heat-radiating components.

[0529] Inthedisplay 2900 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 2920 (e.g.,
the liquid metal plate) and the heat dissipation plate 2980
are provided to support the foldable display panel 2910
(e.g., the flexible display panel). Therefore, it is possible
to prevent the occurrence of folding marks and creases
on the display 2900 caused by the frequent folding/un-
folding operation and to improve the operation reliability
of the electronic device (e.g., the electronic device 101
in FIG. 1, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4).

[0530] FIG. 30 is a cross-sectional view illustrating the
layered structure of the display according to various em-
bodiments of the present disclosure. In the description
of a display 3000 illustrated in FIG. 30, a detailed de-
scription of components identical or similar to those of
the displays 2500, 2600, 2700, 2800, and 2900 in FIGS.
25 to 29 may be omitted.

[0531] With reference to FIG. 30, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device

10

15

20

25

30

35

40

45

50

55

46

400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 3000.
[0532] According to the embodiment, the display 3000
may include a display panel 3010 (e.g., the display panel
1310 in FIG. 13, the display panel 2510 in FIG. 25, the
display panel 2610 in FIG. 26, or the display panel 2710
in FIG. 27), a metal plate 3020 (e.g., the metal plate 1320
in FIG. 13, the metal plate 2520 in FIG. 25, the metal
plate 2620 in FIG. 26, or the metal plate 2720 in FIG. 27),
and a heat dissipation plate 3080 (e.g., the heat dissipa-
tion plate 2270in FIG. 22, the heat dissipation plate 2580
in FIG. 25, the heat dissipation plate 2680 in FIG. 26, or
the heat dissipation plate 2780 in FIG. 27).

[0533] In one embodiment, the display 3000 may in-
clude a polarizer (POL) (e.g., a polarizing film) and a win-
dow (e.g., apolyimide (PI) film or a ultra-thin glass (UTG))
sequentially disposed on an upper portion of the display
panel 3010 (e.g., based on the z-axis direction).

[0534] In one embodiment, the window, the POL, the
display panel 3010, the metal plate 3020, and the heat
dissipation plate 3080 may be disposed in a space de-
fined by the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and the second hous-
ing structure (e.g., the second housing structure 312 in
FIGS. 3A and 3B). For example, the window, the POL,
the display panel 3010, the metal plate 3020, and the
heat dissipation plate 3080 may be disposed to traverse
at least a part of the first surface (e.g., the front surface
of the electronic device, i.e., the surface on which the
screen is displayed when the electronic device is unfold-
ed) of the first housing structure (e.g., the first housing
structure 311 in FIGS. 3A and 3B) and at least a part of
the first surface (e.g., the front surface of the electronic
device, i.e., the surface on which the screen is displayed
when the electronic device is unfolded) of the second
housing structure (e.g., the second housing structure 312
in FIGS. 3A and 3B).

[0535] In one embodiment, the display 3000 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0536] Inone embodiment, the display panel 3010 and
the metal plate 3020 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, ageneral bonding agent, or a double-sided
tape.

[0537] According to the embodiment, the metal plate
3020 may be disposed on a lower portion of the display
panel 3010 (e.g., based on the -z-axis direction).
[0538] In one embodiment, the metal plate 3020 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 3020 may have substantially the same thickness.
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[0539] In one embodiment, the metal plate 3020 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 3020 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 3020 may include polymer. In one em-
bodiment, the metal plate 3020 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
3020 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 3000 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 3020 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0540] The metal plate 3020 may reinforce the rigidity
of the display panel 3010 and support the display panel
3010. The metal plate 3020 may prevent the occurrence
of folding marks and creases in the folding area (e.g., the
third area h3) when the display 3000 is folded or unfolded.
[0541] According to the embodiment, the heat dissipa-
tion plate 3080 may be disposed on a lower portion of
the metal plate 3020 (e.g., based on the -z-axis direction).
[0542] In one embodiment, the heat dissipation plate
3080 may include a first portion 3082 and a second por-
tion 3084. For example, the first portion 3082 of the heat
dissipation plate 3080 may face (e.g., overlap based on
the z-axis) the first area h1 of the display 3000. The sec-
ond portion 3084 of the heat dissipation plate 3080 may
face (e.g., overlap based on the z-axis) the second area
h2 of the display 3000. The heat dissipation plate 3080
may not be formed on the portion that overlaps (e.g.,
overlaps based on the z-axis) the third area h3 of the
display 3000. The heat dissipation plate 3080 may not
be formed even on the portion that overlaps (e.g., over-
laps based on the z-axis) the first area h1 of the display
3000. The heat dissipation plate 3080 may not be formed
even on the portion that overlaps (e.g., overlaps based
on the z-axis) the second area h2 of the display 3000.
[0543] In one embodiment, the first portion 3082 and
the second portion 3084 of the heat dissipation plate 3080
may be disposed to be spaced apart from each other at
a predetermined interval. For example, the first portion
3082 and the second portion 3084 of the heat dissipation
plate 3080 may be disposed to be spaced apart from
each other at a distance equal to a width of the third area
h3 of the display 3000 or disposed to be spaced apart
from each other at a distance larger than the width of the
third area h3. The portion where the first portion 3082
and the second portion 3084 are spaced apart from each
other may be an empty space 3088.

[0544] Inone embodiment, the portions of the first por-
tion 3082 of the heat dissipation plate 3080, which are
adjacent to the empty space 3088, each have a small
thickness, such that stepped portions 3083 may be
formed.
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[0545] In one embodiment, the portions of the second
portion 3084 of the heat dissipation plate 3080, which
are adjacent to the empty space 3088, each have a small
thickness, such that stepped portions 3085 may be
formed.

[0546] In one embodiment, the portion of the first por-
tion 3082 of the heat dissipation plate 3080, which over-
laps (e.g., overlaps based on the z-axis direction) the first
area h1 of the display 3000 and is adjacent to an edge
portion of the display 3000 in the -x-axis direction, has a
small thickness, such that a stepped portion 3086 may
be formed.

[0547] In one embodiment, the portion of the second
portion 3084 of the heat dissipation plate 3080, which
overlaps (e.g., overlaps based on the z-axis direction)
the second area h2 of the display 3000 and is adjacent
to an edge portion of the display 3000 in the x-axis direc-
tion, has a small thickness, such that a stepped portion
3087 may be formed.

[0548] In one embodiment, an electronic component
3090 (e.g., adisplay driver) for operating the display pan-
el 3010 may be disposed in a space defined by the
stepped portion 3087 of the second portion 3084 of the
heat dissipation plate 3080 (e.g., a portion adjacent to
the edge portion of the display 3000 in the x-axis direc-
tion). The display panel 3010 and the electronic compo-
nent 3090 may be electrically connected by a connection
part 3095 (e.qg., a flexible circuit board or a connector).
[0549] In one embodiment, the heat dissipation plate
3080 may be provided in the form of a metal sheet and
assist in reinforcing the rigidity of the electronic device.
The heat dissipation plate 3080 may be used to support
the metal plate 3020 and disperse heat discharged from
peripheral heat-radiating components.

[0550] Inthedisplay 3000 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 3020 (e.g.,
the liquid metal plate) and the heat dissipation plate 3080
are provided to support the foldable display panel 3010
(e.g., the flexible display panel). Therefore, it is possible
to prevent the occurrence of folding marks and creases
on the display 3000 caused by the frequent folding/un-
folding operation and to improve the operation reliability
of the electronic device (e.g., the electronic device 101
in FIG. 1, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4).

[0551] FIG. 31 is a view illustrating the layered struc-
ture of the display according to various embodiments of
the present disclosure. FIG. 32 is a view illustrating a
metal plate illustrated in FIG. 31 and illustrating a state
in which a plurality of grooves is formed in the third area
(e.g., the folding area). In the description of a display
3100 llustrated in FIGS. 31 and 32, a detailed description
of components identical or similar to those of the display
500 in FIGS. 5 and 6A, the display 1100 in FIGS. 11 and
12, the displays 1300, 1400, 1500, 1600, 1700, and 1800
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inFIGS. 13to 18, orthe displays 2500, 2600, 2700, 2800,
2900, and 3000 in FIGS. 25 to 30 may be omitted.
[0552] With reference to FIGS. 31 and 32, the elec-
tronic device (e.g., the electronic device 101 in FIG. 1,
the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4) according to various em-
bodiments of the present disclosure may include the dis-
play 3100.

[0553] According tothe embodiment, the display 3100
may include a display panel 3110 (e.g., the display panel
1310 in FIG. 13 or the display panel 2510 in FIG. 25), a
metal plate 3120 (e.g., the metal plate 1320 in FIG. 13
or the metal plate 2520 in FIG. 25), and a conductive
plate 3130 (e.g., the first conductive plate 530 or the sec-
ond conductive plate 540in FIG. 6A or the first conductive
plate 1330 or the second conductive plate 1340 in FIG.
13).

[0554] In one embodiment, the display 3100 may in-
clude a first area h1, a second area h2, and a third area
h3 positioned between the first area h1 and the second
area h2. For example, the first area h1 and the second
area h2 may be constituted to be folded or unfolded about
the third area h3.

[0555] Inone embodiment, the display panel 3110 and
the metal plate 3120 may be attached to each other by
means of the adhesive member P1. For example, the
adhesive member P1 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, ageneral bonding agent, or adouble-sided
tape.

[0556] According to the embodiment, the metal plate
3120 may be disposed on a lower portion of the display
panel 3110 (e.g., based on the -z-axis direction).
[0557] In one embodiment, the metal plate 3120 may
include liquid metal and have a thickness of about 12 um
to 35 um. In one embodiment, an entire area of the metal
plate 2920 may have substantially the same thickness.
[0558] In one embodiment, the metal plate 3120 may
be made of a material with an elastic strain ratio of 1.5%
or higher and a modulus of 70 GPa or more. In one em-
bodiment, the metal plate 2920 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti) on the basis of wt%. For example,
the metal plate 3120 may include polymer. In one em-
bodiment, the metal plate 3120 may have a modulus 70
GPa or more and a yield strength 1200 MPa or higher.
In one embodiment, specific resistance of the metal plate
3120 may be about 1500 (nQ2.m) or higher. For example,
in case that the display 3100 includes the digitizer (e.g.,
the digitizer 1360 in FIG. 13), the high electrical resist-
ance of the metal plate 3120 may be advantageous in
transmitting a signal of the digitizer to the digitizer pen
(e.g., the stylus pen).

[0559] The metal plate 3120 may reinforce the rigidity
of the display panel 3110 and support the display panel
3110. The metal plate 3120 may prevent the occurrence
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of folding marks and creases in the folding area (e.g., the
third area h3) when the display 3100 is folded or unfolded.
[0560] According to the embodiment, the conductive
plate 3130 may be disposed on a lower portion of the
metal plate 3120 (e.g., based on the -z-axis direction).
[0561] In one embodiment, the metal plate 3120 and
the conductive plate 3130 may be attached to each other
by means of the adhesive member P2. For example, the
adhesive member P2 may include at least one of an op-
tical clear adhesive (OCA), a pressure sensitive adhesive
(PSA), athermally reactive bonding agent, thermoplastic
polyurethane, ageneral bonding agent, or a double-sided
tape.

[0562] The conductive plate 3130 may be provided in
the form of a metal sheet and assist in reinforcing the
rigidity of the electronic device. The conductive plate
3130 may be used to block surrounding noise and dis-
perse heat discharged from peripheral heat-radiating
components. For example, the conductive plate 3130
may include at least one of Cu, Al, SUS, or CLAD (e.g.,
a stack member in which SUS and Al are alternately dis-
posed). In another example, the conductive plate 3130
may include other alloy materials.

[0563] In one embodiment, the first planar portion
3132, the second planar portion 3134, and the flexible
portion 3136 of the conductive plate 3130 may be inte-
grated.

[0564] In one embodiment, at least a part of the first
planar portion 3132 may overlap the first area h1 of the
display 3100 based on the z-axis.

[0565] Inoneembodiment, atleast a part of the second
planar portion 3134 may overlap the second area h2 of
the display 3100 based on the z-axis.

[0566] In one embodiment, the flexible portion 3136
may be positioned to overlap the folding axis of the dis-
play panel3110. Forexample, atleasta part of the flexible
portion 3136 may overlap the first area h1 based on the
z-axis. For example, at least a part of the flexible portion
3136 may overlap the second area h2 based on the z-
axis.

[0567] In one embodiment, the flexible portion 3136
may include half-etched portions. The half-etched por-
tions may each have a small thickness (e.g., a second
thickness T2 in FIG. 32).

[0568] Forexample,theflexible portion 3136 may have
a plurality of grooves 3136a formed in the half-etched
portions. The plurality of grooves 3136a may be disposed
at predetermined intervals w. For example, the portions
3136b of the flexible portion 3136, which are not half-
etched, may each have afirst thickness T1. The portions
(e.g., the half-etched portions) of the flexible portion
3136, which have the plurality of grooves 3136a, may
each have the second thickness T2 smaller than the first
thickness T1.

[0569] In another embodiment, the flexible portion
3136 may include patterns, and the patterns of the flexible
portion 3136 may include a plurality of openings (e.g.,
the plurality of openings 5331 in FIG. 6B) disposed to be
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spaced apart from one another. In any embodiment, the
patterns may also include a plurality of recesses spaced
apart from one another at predetermined intervals.
[0570] According to the embodiment, in the unfolded
state of the display 3100, the conductive plate 3130 may
be folded together with the display panel 3110 by means
of at least a part of the flexible portion 3136.

[0571] According to the embodiment, in the folded
state of the display 3100, the conductive plate 3130 may
be unfolded together with the display panel 3110 by
means of at least a part of the flexible portion 3136.
[0572] In one embodiment, the portion of the first pla-
nar portion 3132 of the conductive plate 3130, which is
adjacent to the flexible portion 3136, has a small thick-
ness, such that a stepped portion 3137 may be formed.
Forexample, the stepped portion 3137, which has a sem-
icircular cross-sectional shape, may be formed on the
portion adjacent to the flexible portion 3136.

[0573] In one embodiment, the portion of the second
planar portion 3134 of the conductive plate 3130, which
is adjacent to the flexible portion 3136, has a small thick-
ness, such that a stepped portion 3138 may be formed.
Forexample, the stepped portion 3138, which has a sem-
icircular cross-sectional shape, may be formed on the
portion adjacent to the flexible portion 3136.

[0574] Inthedisplay 3100 of the electronic device (e.g.,
the electronic device 101 in FIG. 1, the electronic device
300 in FIGS. 3A and 3B, or the electronic device 400 in
FIG. 4) according to various embodiments of the present
disclosure, the integrated foldable metal plate 3120 (e.g.,
the liquid metal plate) and the conductive plate 3130 may
be provided to support the foldable display panel 3110
(e.g., the flexible display panel), and the half-etched por-
tions may be formed on the flexible portion 3136 of the
conductive plate 3130, thereby assisting in providing the
flexibility. Therefore, it is possible to prevent the occur-
rence of folding marks and creases on the display 3100
caused by the frequent folding/unfolding operation and
to improve the operation reliability of the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4).

[0575] FIG. 33 is a view illustrating the layered struc-
ture of the display according to various embodiments of
the present disclosure. In the description of a display
3300 illustrated in FIG. 33, a detailed description of com-
ponents identical or similar to those of the display 3100
in FIGS. 31 and 32 may be omitted.

[0576] With reference to FIG. 33, the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4) according to various embodiments of the
present disclosure may include the display 3300.
[0577] Accordingtothe embodiment, the display 3300
may include a display panel 3110 (e.g., the display panel
1310 in FIG. 13 or the display panel 2510 in FIG. 25), a
metal plate 3120 (e.g., the metal plate 1320 in FIG. 13
or the metal plate 2520 in FIG. 25), and a conductive
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plate 3330 (e.g., the first conductive plate 530 or the sec-
ond conductive plate 540 in FIG. 6A, the first conductive
plate 1330 or the second conductive plate 1340 in FIG.
13, or the conductive plate 3130 in FIG. 31).

[0578] According to the embodiment, the metal plate
3120 may be disposed on a lower portion of the display
panel 3110 (e.g., based on the -z-axis direction).
[0579] Inone embodiment, the display panel 3110 and
the metal plate 3120 may be attached to each other by
means of the adhesive member P1.

[0580] According to the embodiment, the conductive
plate 3130 may be disposed on a lower portion of the
metal plate 3120 (e.g., based on the -z-axis direction).
[0581] In one embodiment, the metal plate 3120 and
the conductive plate 3330 may be attached to each other
by means of the adhesive member P2.

[0582] The conductive plate 3330 may be provided in
the form of a metal sheet and assist in reinforcing the
rigidity of the electronic device. The conductive plate
3330 may be used to block surrounding noise and dis-
perse heat discharged from peripheral heat-radiating
components. For example, the conductive plate 3330
may include at least one of Cu, Al, SUS, or CLAD (e.g.,
a stack member in which SUS and Al are alternately dis-
posed). In another example, the conductive plate 3330
may include other alloy materials.

[0583] Inone embodiment, a first planar portion 3332,
asecond planar portion 3334, and a flexible portion 3336
of the conductive plate 3330 may be integrated.

[0584] In one embodiment, at least a part of the first
planar portion 3332 may overlap the first area h1 of the
display 3300 based on the z-axis.

[0585] Inoneembodiment, atleast a part of the second
planar portion 3334 may overlap the second area h2 of
the display 3300 based on the z-axis.

[0586] In one embodiment, the flexible portion 3336
may be positioned to overlap the folding axis of the dis-
play panel3110. Forexample, atleasta part of the flexible
portion 3336 may overlap the first area h1 based on the
z-axis. For example, at least a part of the flexible portion
3336 may overlap the second area h2 based on the z-
axis.

[0587] In one embodiment, the flexible portion 3336
may include a first portion 3336a and a second portion
3336b. For example, the first portion 3336a and the sec-
ond portion 3336b may have different thicknesses. The
second portion 3336b may be a half-etched portion, and
the second portion 3336b may have a smaller thickness
than the first portion 3336a. For example, the first portion
3336a and the second portion 3336b may be disposed
alternately at a predetermined interval.

[0588] In another embodiment, the first portion 3336a
of the flexible portion 3336 may include patterns, and the
patterns may include a plurality of openings (e.g., the
plurality of openings 5331 in FIG. 6B) disposed to be
spaced apart from one another. In any embodiment, the
patterns may also include a plurality of recesses spaced
apart from one another at predetermined intervals.
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[0589] According to the embodiment, in the unfolded
state of the display 3300, the conductive plate 3330 may
be folded together with the display panel 3110 by means
of at least a part of the flexible portion 3336.

[0590] According to the embodiment, in the folded
state of the display 3300, the conductive plate 3330 may
be unfolded together with the display panel 3110 by
means of at least a part of the flexible portion 3336.
[0591] In one embodiment, the portion of the first pla-
nar portion 3332 of the conductive plate 3330, which is
adjacent to the flexible portion 3336, has a small thick-
ness, such that a stepped portion 3337 may be formed.
Forexample, the stepped portion 3337, which has a sem-
icircular cross-sectional shape, may be formed on the
portion adjacent to the flexible portion 3336.

[0592] In one embodiment, the portion of the second
planar portion 3334 of the conductive plate 3330, which
is adjacent to the flexible portion 3336, has a small thick-
ness, such that a stepped portion 3338 may be formed.
Forexample, the stepped portion 3338, which has a sem-
icircular cross-sectional shape, may be formed on the
portion adjacent to the flexible portion 3336.

[0593] FIG. 34 is a view illustrating the layered struc-
ture of the display according to various embodiments of
the present disclosure. In the description of a display
3400 illustrated in FIG. 34, a detailed description of com-
ponents identical or similar to those of the display 3100
in FIGS. 31 and 32 or the display 3300 in FIG. 33 may
be omitted.

[0594] With reference to FIG. 34, the components of
the display 3400 in FIG. 34, which exclude a conductive
plate 3430, may be identical to those of the display 3300
in FIG. 33.

[0595] According to the embodiment, the metal plate
3120 may be disposed on a lower portion of the display
panel 3110 (e.g., based on the -z-axis direction).
[0596] Inone embodiment, the display panel 3110 and
the metal plate 3120 may be attached to each other by
means of the adhesive member P1.

[0597] According to the embodiment, the conductive
plate 3430 may be disposed on a lower portion of the
metal plate 3120 (e.g., based on the -z-axis direction).
[0598] In one embodiment, the metal plate 3120 and
the conductive plate 3430 may be attached to each other
by means of the adhesive member P2.

[0599] The conductive plate 3430 may be provided in
the form of a metal sheet and assist in reinforcing the
rigidity of the electronic device. The conductive plate
3430 may be used to block surrounding noise and dis-
perse heat discharged from peripheral heat-radiating
components. For example, the conductive plate 3430
may include at least one of Cu, Al, SUS, or CLAD (e.g.,
a stack member in which SUS and Al are alternately dis-
posed). In another example, the conductive plate 3430
may include other alloy materials.

[0600] In one embodiment, a first planar portion 3432,
a second planar portion 3434, and a flexible portion 3436
of the conductive plate 3430 may be integrated.
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[0601] In one embodiment, at least a part of the first
planar portion 3432 may overlap the first area h1 of the
display 3400 based on the z-axis.

[0602] Inoneembodiment, atleast a part of the second
planar portion 3434 may overlap the second area h2 of
the display 3400 based on the z-axis.

[0603] In one embodiment, the flexible portion 3436
may be positioned to overlap the folding axis of the dis-
play panel3110. Forexample, atleast a part of the flexible
portion 3436 may overlap the first area h1 based on the
z-axis. For example, at least a part of the flexible portion
3436 may overlap the second area h2 based on the z-
axis.

[0604] In one embodiment, the flexible portion 3436
may include a first portion 3436a and a second portion
3436b. For example, the first portion 3436a and the sec-
ond portion 3436b may have different thicknesses. The
second portion 3436b may be a half-etched portion, and
the second portion 3436b may have a smaller thickness
than the first portion 3436a. For example, the first portion
3436a and the second portion 3436b may be disposed
alternately at a predetermined interval.

[0605] In another embodiment, the first portion 3436a
of the flexible portion 3436 may include patterns, and the
patterns may include a plurality of openings (e.g., the
plurality of openings 5331 in FIG. 6B) disposed to be
spaced apart from one another. In any embodiment, the
patterns may also include a plurality of recesses spaced
apart from one another at predetermined intervals.
[0606] According to the embodiment, in the unfolded
state of the display 3400, the conductive plate 3430 may
be folded together with the display panel 3110 by means
of at least a part of the flexible portion 3436.

[0607] According to the embodiment, in the folded
state of the display 3400, the conductive plate 3430 may
be unfolded together with the display panel 3110 by
means of at least a part of the flexible portion 3436.
[0608] In one embodiment, the portion of the first pla-
nar portion 3432 of the conductive plate 3430, which is
adjacent to the flexible portion 3436, has a small thick-
ness, such that a plurality of stepped portions 3437 may
be formed. For example, the plurality of stepped portions
3437, which each has a cross-section having a polygonal
shape (e.g., a triangular shape, a quadrangular shape,
or a polygonal shape having sides equal or larger in
number to or than sides of a pentagonal shape), may be
formed on the portion adjacent to the flexible portion
3436.

[0609] In one embodiment, the portion of the second
planar portion 3434 of the conductive plate 3430, which
is adjacent to the flexible portion 3436, has a small thick-
ness, such that a plurality of stepped portions 3438 may
be formed. For example, the plurality of stepped portions
3438, which each has a cross-section having a polygonal
shape (e.g., a triangular shape, a quadrangular shape,
or a polygonal shape having sides equal or larger in
number to or than sides of a pentagonal shape), may be
formed on the portion adjacent to the flexible portion
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3436.

[0610] FIG. 35 is a view illustrating the layered struc-
ture of the display according to various embodiments of
the present disclosure. In the description of a display
3500 illustrated in FIG. 35, a detailed description of com-
ponents identical or similar to those of the display 3100
in FIGS. 31 and 32, the display 3300 in FIG. 33, or the
display 3400 in FIG. 34 may be omitted.

[0611] With reference to FIG. 35, according to the em-
bodiment, the metal plate 3120 may be disposed on a
lower portion of the display panel 3110 (e.g., based on
the -z-axis direction).

[0612] Inone embodiment, the display panel 3110 and
the metal plate 3120 may be attached to each other by
means of the adhesive member P1.

[0613] According to the embodiment, the conductive
plate 3530 may be disposed on a lower portion of the
metal plate 3120 (e.g., based on the -z-axis direction).
[0614] In one embodiment, the metal plate 3120 and
the conductive plate 3530 may be attached to each other
by means of the adhesive member P2.

[0615] The conductive plate 3530 may be provided in
the form of a metal sheet and assist in reinforcing the
rigidity of the electronic device. The conductive plate
3530 may be used to block surrounding noise and dis-
perse heat discharged from peripheral heat-radiating
components. For example, the conductive plate 3530
may include at least one of Cu, Al, SUS, or CLAD (e.g.,
a stack member in which SUS and Al are alternately dis-
posed). In another example, the conductive plate 3530
may include other alloy materials.

[0616] In one embodiment, a first planar portion 3532,
a second planar portion 3534, and a flexible portion 3536
of the conductive plate 3530 may be integrated.

[0617] In one embodiment, at least a part of the first
planar portion 3532 may overlap the first area h1 of the
display 3500 based on the z-axis.

[0618] Inoneembodiment, atleasta part ofthe second
planar portion 3534 may overlap the second area h2 of
the display 3500 based on the z-axis.

[0619] In one embodiment, the flexible portion 3536
may be positioned to overlap the folding axis of the dis-
play panel 3110. For example, atleasta part of the flexible
portion 3536 may overlap the first area h1 based on the
z-axis. For example, at least a part of the flexible portion
3536 may overlap the second area h2 based on the z-
axis.

[0620] In one embodiment, the flexible portion 3536
(e.g., the flexible portion 3136 in FIGS. 31 and 32) may
include half-etched portions. The half-etched portions
may each have a small thickness (e.g., the second thick-
ness T2 in FIG. 32). For example, the flexible portion
3536 may have a plurality of grooves (e.g., the plurality
of grooves 3136a in FIG. 32) formed in the half-etched
portions. The plurality of grooves 3136a may be disposed
at predetermined intervals w. For example, the portions
3136b (e.g., the non-half-etched portions 3136b in FIG.
32) of the flexible portion 3536, which are not half-etched,
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may each have the first thickness T1. The portions (e.g.,
the half-etched portions) of the flexible portion 3536,
which have the plurality of grooves 3136a, may each
have the second thickness T2 smaller than the first thick-
ness T1.

[0621] In another embodiment, the flexible portion
3536 may include patterns, and the patterns of the flexible
portion 3536 may include a plurality of openings (e.g.,
the plurality of openings 5331 in FIG. 6B) disposed to be
spaced apart from one another. In any embodiment, the
patterns may also include a plurality of recesses spaced
apart from one another at predetermined intervals.
[0622] According to the embodiment, in the unfolded
state of the display 3500, the conductive plate 3530 may
be folded together with the display panel 3110 by means
of at least a part of the flexible portion 3536.

[0623] According to the embodiment, in the folded
state of the display 3500, the conductive plate 3530 may
be unfolded together with the display panel 3110 by
means of at least a part of the flexible portion 3536.
[0624] In one embodiment, the portion of the first pla-
nar portion 3532 of the conductive plate 3530, which is
adjacent to the flexible portion 3536, has a small thick-
ness, such that a stepped portion 3537 may be formed.
For example, the stepped portion 3537, which has a sem-
icircular cross-sectional shape, may be formed on the
portion adjacent to the flexible portion 3536.

[0625] In one embodiment, the portion of the first pla-
nar portion 3532 of the conductive plate 3530, which
overlaps (e.g., overlaps based on the z-axis direction)
the first area h1 of the display 3500 and is adjacent to
the edge portion in the -x-axis direction, has a small thick-
ness, such that a stepped portion 3535 may be formed.
[0626] In one embodiment, the portion of the second
planar portion 3534 of the conductive plate 3530, which
is adjacent to the flexible portion 3536, has a small thick-
ness, such that a stepped portion 3538 may be formed.
For example, the stepped portion 3538, which has a sem-
icircular cross-sectional shape, may be formed on the
portion adjacent to the flexible portion 3536.

[0627] In one embodiment, the portion of the second
planar portion 3534 of the conductive plate 3530, which
overlaps (e.g., overlaps based on the z-axis direction)
the second area h2 of the display 3500 and is adjacent
to the edge portion in the x-axis direction, has a small
thickness, such that a stepped portion 3539 may be
formed.

[0628] In one embodiment, an electronic component
3590 (e.g., adisplay driver) for operating the display pan-
el 3110 may be disposed in a space defined by the
stepped portion 3539 of the second planar portion 3534
of the conductive plate 3530 (e.g., a portion adjacent to
the edge portion of the display 3500 in the x-axis direc-
tion). The display panel 3110 and the electronic compo-
nent 3590 may be electrically connected by a connection
part 3595 (e.qg., a flexible circuit board or a connector).
[0629] Inthedisplays 3300, 3400, and 3500 of the elec-
tronic device (e.g., the electronic device 101 in FIG. 1,
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the electronic device 300 in FIGS. 3A and 3B, or the
electronic device 400 in FIG. 4) according to various em-
bodiments of the present disclosure, the integrated fold-
able metal plate 3120 (e.g., the liquid metal plate) and
the conductive plates 3330, 3340, and 3530 may be pro-
vided to support the foldable display panel 3110 (e.g.,
the flexible display panel), and the half-etched portions
may be formed on the flexible portions 3336, 3436, and
3536 of the conductive plates 3330, 3340, and 3530,
thereby assisting in providing the flexibility. Therefore, it
is possible to prevent the occurrence of folding marks
and creases on the displays 3300, 3400, and 3500
caused by the frequent folding/unfolding operation and
to improve the operation reliability of the electronic device
(e.g., the electronic device 101 in FIG. 1, the electronic
device 300 in FIGS. 3A and 3B, or the electronic device
400 in FIG. 4).

[0630] The electronic device (e.g., the electronic de-
vice 101 in FIG. 1, the electronic device 200 in FIGS. 2A
and 2B, the electronic device 300 in FIGS. 3A and 3B,
or the electronic device 400 in FIG. 4) according to var-
ious embodiments of the present disclosure may include
the display panel (e.g., the display panel 510 in FIG. 5,
the display panel 710 in FIG. 7, the display panel 910 in
FIG. 9, the display panel 1110 in FIG. 11, the display
panel 1310 in FIG. 13, the display panel 1410 in FIG. 14,
the display panel 1510in FIG. 15, the display panel 1610
in FIG. 16, the display panel 1710 in FIG. 17, the display
panel 1810 in FIG. 18, the display panel 1910 in FIG. 19,
the display panel 2010 in FIG. 20, the display panel 2110
in FIG. 22, the display panel 2210 in FIG. 22, or the dis-
play panel 2301 in FIG. 23) configured to be folded and
unfolded about the folding axis (e.g., the folding axis A
in FIG. 3A), the metal plate (e.g., the metal plate 520 in
FIG. 5, the metal plate 720 in FIG. 7, the metal plate 920
in FIG. 9, the metal plate 1120 in FIG. 11, the metal plate
1320 in FIG. 13, the metal plate 1420 in FIG. 14, the
metal plate 1520 in FIG. 15, the metal plate 1620 in FIG.
16, the metal plate 1720 in FIG. 17, the metal plate 1820
in FIG. 18, the metal plate 1920 in FIG. 19, the metal
plate 2020 in FIG. 20, the metal plate 2120 in FIG. 21,
or the metal plate 2320 in FIG. 23) disposed on the lower
portion of the display panel 510, 710, 910, 1110, 1310,
1410, 1510, 1610, 1710, 1810, 1910, 2010, 2110, 2210,
or 2301, the first adhesive member P1 configured to join
the display panel 510,710,910, 1110, 1310, 1410, 1510,
1610, 1710, 1810, 1910, 2010, 2110, 2210, or 2301 and
the metal plate 520, 720, 920, 1120, 1320, 1420, 1520,
1620, 1720, 1820, 1920, 2020, 2120, or 2320, the first
conductive plate (e.g., the first conductive plate 530 in
FIG. 5, the first conductive plate 1030 in FIG. 10, the first
conductive plate 1130 in FIG. 11, the first conductive
plate 1330 in FIG. 13, the first conductive plate 1530 in
FIG. 15, the first conductive plate 1930 in FIG. 19, the
first conductive plate 2030 in FIG. 20, the first conductive
plate 2130 in FIG. 21, the first conductive plate 2230 in
FIG. 22, or the first conductive plate 2330 in FIG. 23)
disposed on the lower portion of the metal plate 520, 720,

EP 4 354 251 A1

10

15

20

25

30

35

40

45

50

55

52

102

920, 1120, 1320, 1420, 1520, 1620, 1720, 1820, 1920,
2020, 2120, or 2320, the second adhesive member P2
configured to join the metal plate 520, 720, 920, 1120,
1320, 1420, 1520, 1620, 1720, 1820, 1920, 2020, 2120,
or 2320 and the first conductive plate 530, 1030, 1130,
1330, 1530, 1930, 2030, 2130, 2230, or 2330, and the
digitizer (e.g., the digitizer 1360 in FIG. 13, the digitizer
1460in FIG. 14, or the digitizer 1660 in FIG. 16) disposed
on the lower portion of the display panel 510, 710, 910,
1110, 1310, 1410, 1510, 1610, 1710, 1810, 1910, 2010,
2110, 2210, or 2301.

[0631] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may include polymer.
[0632] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have a thickness
of 12 um to 35 um.

[0633] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have a composition
of 55 to 70% of zirconium (Zr), 15 to 20% of copper (Cu),
10 to 15% of nickel (Ni), 2 to 6% of aluminum (Al), and
1 to 5% of titanium (Ti).

[0634] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have a modulus
of 70 GPa or more.

[0635] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have yield strength
of 1200 MPa or higher.

[0636] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have specific re-
sistance of about 1500 (nQ2.m).

[0637] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may include the folding
area (e.g., the folding area 323 in FIG. 3A or the folding
area 523 in FIG. 6A) positioned to overlap the folding
axis (e.g., the folding axis A in FIG. 3A), the first planar
area (e.g., the first planar area 521 in FIGS. 5 and 6A)
positioned at the first side of the folding area (e.g., the
folding area 323 in FIG. 3A or the folding area 523 in FIG.
6A), and the second planar area (e.g., the second planar
area 522 in FIGS. 5 and 6A) positioned at the second
side of the folding area (e.g., the folding area 323 in FIG.
3A or the folding area 523 in FIG. 6A).

[0638] According to the embodiment, the first planar
area 521 and the second planar area 522 of the metal
plate 520, 720,920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may each have the first
thickness. The folding area (e.g., the folding area 323 in
FIG. 3A or the folding area 523 in FIG. 6A) of the metal
plate 520, 720,920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have the second
thickness smaller than the first thickness.
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[0639] According to the embodiment, the first planar
area 521 and the second planar area 522 of the metal
plate 520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may each have the first
thickness. The folding area (e.g., the folding area 323 in
FIG. 3A or the folding area 523 in FIG. 6A) of the metal
plate 520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may have the plurality
of grooves. The portion where the plurality of grooves is
formed may have a thickness smaller than the first thick-
ness.

[0640] According to the embodiment, the first conduc-
tive plate 530, 1030, 1130, 1330, 1530, 1930, 2030, 2130,
2230, or 2330 may include the first planar portion (e.g.,
the first planar portion 531 in FIGS. 5 and 6A) configured
to face the first planar area 521 of the metal plate 520,
720, 920, 1120, 1320, 1420, 1520, 1620, 1720, 1820,
1920, 2020, 2120, or 2320, the second planar portion
(e.g., the second planar portion 532 in FIGS. 5 and 6A)
configured to face the second planar area 522 of the met-
al plate 520, 720, 920, 1120, 1320, 1420, 1520, 1620,
1720, 1820, 1920, 2020, 2120, or 2320, and the flexible
portion (e.g., the flexible portion 533 in FIGS. 5 and 6A)
configured to face the folding area (e.g., the folding area
323 in FIG. 3A or the folding area 523 in FIG. 6A) of the
metal plate 520, 720, 920, 1120, 1320, 1420, 1520, 1620,
1720, 1820, 1920, 2020, 2120, or 2320.

[0641] Accordingtothe embodiment, the electronicde-
vice may further include the second conductive plate
(e.g., the second conductive plate 540, the second con-
ductive plate 1140 in FIG. 11, the second conductive
plate 1340 in FIG. 13, the second conductive plate 1440
in FIG. 14, the second conductive plate 1540 in FIG. 15,
the second conductive plate 1840 in FIG. 18, the second
conductive plate 1940 in FIG. 19, the second conductive
plate 2040 in FIG. 20, the second conductive plate 2140
in FIG. 21, the second conductive plate 2240 in FIG. 22,
or the second conductive plate 2340 in FIG. 23) disposed
on the lower portion of the first conductive plate 530,
1030, 1130, 1330, 1530, 1930, 2030, 2130, 2230, or
2330, and the third adhesive member P3 configured to
join the first conductive plate 530, 1030, 1130, 1330,
1530, 1930, 2030, 2130, 2230, or 2330 and the second
conductive plate 540, 1140, 1340, 1440, 1540, 1840,
1940, 2040, 2140, 2240, or 2340.

[0642] According to the embodiment, the second con-
ductive plate 540, 1140, 1340, 1440, 1540, 1840, 1940,
2040, 2140, 2240, or 2340 may include the first portion
(e.g., the first portion 1342 in FIG. 13, the first portion
1442 in FIG. 14, the first portion 1542 in FIG. 15, the first
portion 1942 in FIG. 19, the first portion 2042 in FIG. 20,
the first portion 2142 in FIG. 21, the first portion 2242 in
FIG. 22, or the first portion 2342 in FIG. 23) configured
to face the first planar area 521 of the metal plate 520,
720, 920, 1120, 1320, 1420, 1520, 1620, 1720, 1820,
1920, 2020, 2120, or 2320, and the second portion (e.g.,
the second portion 1344 in FIG. 13, the second portion
1444 in FIG. 14, the second portion 1544 in FIG. 15, the
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second portion 1944 in FIG. 19, the second portion 2044
inFIG. 20, the second portion 2144 in FIG. 21, the second
portion 2244 in FIG. 22, or the second portion 2344 in
FIG. 23) configured to face the second planar area 522
of the metal plate 520, 720, 920, 1120, 1320, 1420, 1520,
1620, 1720, 1820, 1920, 2020, 2120, or 2320. The first
portion 1342, 1442, 1542, 1942, 2042, 2142, 2242, or
2342 and the second portion 1344, 1444, 1544, 1944,
2044,2144,2244, or 2344 of the second conductive plate
540, 1140, 1340, 1440, 1540, 1840, 1940, 2040, 2140,
2240, or 2340 may be spaced apart from each other at
a predetermined interval.

[0643] According to the embodiment, the digitizer
1360, 1460, or 1660 may be disposed between the metal
plate 520, 720,920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 and the first conductive
plate 530, 1030, 1130, 1330, 1530, 1930, 2030, 2130,
2230, or 2330 or disposed between the metal plate 520,
720, 920, 1120, 1320, 1420, 1520, 1620, 1720, 1820,
1920, 2020, 2120, or 2320 and the second conductive
plate 540, 1140, 1340, 1440, 1540, 1840, 1940, 2040,
2140, 2240, or 2340.

[0644] Accordingtothe embodiment, the electronic de-
vice may include the first plating layer formed on at least
a part of the upper surface of the metal plate 520, 720,
920, 1120, 1320, 1420, 1520, 1620, 1720, 1820, 1920,
2020, 2120, or 2320, and the second plating layer formed
on at least a part of the lower surface of the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320.

[0645] According to the embodiment, the first plating
layer may be formed to overlap the first planar area 521
and the second planar area 522 of the metal plate 520,
720, 920, 1120, 1320, 1420, 1520, 1620, 1720, 1820,
1920, 2020, 2120, or 2320.

[0646] According to the embodiment, the second plat-
ing layer may be formed to overlap the first planar area
521 and the second planar area 522 of the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320.

[0647] Accordingtothe embodiment, the electronicde-
vice may further include the heat dissipation plate dis-
posed on the same plane as the metal plate 520, 720,
920, 1120, 1320, 1420, 1520, 1620, 1720, 1820, 1920,
2020, 2120, or 2320.

[0648] According to the embodiment, the heat dissipa-
tion plate may be disposed to surround the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320.

[0649] According to the embodiment, the metal plate
520, 720, 920, 1120, 1320, 1420, 1520, 1620, 1720,
1820, 1920, 2020, 2120, or 2320 may include liquid metal
having an elastic strain ratio of about 1.5% or higher.

Claims

1. An electronic device comprising:
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a display panel configured to be folded and un-
folded about a folding axis;

a metal plate disposed on a lower portion of the
display panel;

a first adhesive member configured to join the
display panel and the metal plate;

a first conductive plate disposed on alower por-
tion of the metal plate;

a second adhesive member configured to join
the metal plate and the first conductive plate;
and

a digitizer disposed on a lower portion of the
display panel.

The electronic device of claim 1, wherein the metal
plate includes polymer.

The electronic device of claim 1, wherein the metal
plate has a thickness of 12 um to 35 um.

The electronic device of claim 1, wherein the metal
plate has a composition of 55 to 70% of zirconium
(Zr), 15 to 20% of copper (Cu), 10 to 15% of nickel
(Ni), 2 to 6% of aluminum (Al), and 1 to 5% of titanium
(Ti).

The electronic device of claim 1, wherein the metal
plate has a modulus of 70 GPa or more.

The electronic device of claim 1, wherein the metal
plate has yield strength of 1200 MPa or higher.

The electronic device of claim 1, wherein the metal
plate has specific resistance of 1500 (nQ2.m).

The electronic device of claim 1, wherein the metal
plate comprises:

a folding area positioned to overlap the folding
axis;

afirst planar area positioned at a first side of the
folding area; and

a second planar area positioned at a second
side of the folding area.

The electronic device of claim 8, wherein the first
planar area and the second planar area of the metal
plate each have afirst thickness, and the folding area
of the metal plate has a second thickness smaller
than the first thickness.

The electronic device of claim 8, wherein the first
planar area and the second planar area of the metal
plate each have a first thickness, a plurality of
grooves is formed in the folding area of the metal
plate, and a portion where the plurality of grooves is
formed has a thickness smaller than the first thick-
ness.
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The electronic device of claim 8, wherein the first
conductive plate comprises:

a first planar portion configured to face the first
planar area of the metal plate;

a second planar portion configured to face the
second planar area of the metal plate; and

a flexible portion configured to face the folding
area of the metal plate.

The electronic device of claim 11, further comprising:

a second conductive plate disposed on a lower
portion of the first conductive plate; and

a third adhesive member configured to join the
first conductive plate and the second conductive
plate.

The electronic device of claim 8, comprising:

a first plating layer formed on at least a part of
an upper surface of the metal plate; and

a second plating layer formed on at least a part
of a lower surface of the metal plate.

The electronic device of claim 1, further comprising:
a heat dissipation plate disposed on the same plane
as the metal plate.

The electronic device of claim 1, wherein the metal
plate includes liquid metal having an elastic strain
ratio of 1.5% or higher.
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